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Wm.  Hopkins, 


Francis  White, 
Lewis  N.  Hopkins, 
Alan  P.  SiknTn, 
Charles  J.  M.  Gwinn, 
Joseph  P.  Elliott,* 

Gp:orge  W.   C0RNER.f 


*  Elected  in  the  place  of  Richard  l^L  Janney,  deceased. 

f  Elected  in  the  place  of  Joseph  Merrcfield,  who  was  chosen  Treasurer. 


The  occasion  which  hna  called  forth  the  following  essays  is 
made  sufficiently  plain  by  the  letter  addresst'd  to  their  distin- 
liahed  authors  ;  but  the  reason  of  their  publication  may  justify 
I  word  of  explanation. 

That  motive  will  be  found  in  the  fact  that  so  valuable  a  matis 
pt  information  as  is  embodied  in  these  instructive  papers,  though 
Blended  for  the  personal  use  of  the  trustees  of  "  Tlie  Johns  Hop- 
tins  Hospital,"  ought  not  to  be  withheld  from  the  whole  public, 
lOw  so  much  alive  to  the  important  questions  therein  discussed. 
Hence,  they  have  considered  it  in  entire  consonance  with  tlie  ben- 
ificent  designs  of  the  founder  of  their  charity,  whose  enlarged 
lews  embraced  the  relief  of  human  suffering  wherever  found, 
that  the  essays  should  be  published  without  stint  of  illustra- 
tive drawings,  and  at  a  cost  not  probable  to  be  returned  by  any 
xpected  sale  of  the  volume.     Besides  the  good  likely  to  be  done 
'  this  publication,  the  philanthropic  subject  to  which  it  relates 
1  be  further  benelited  by  tlie  intelligent  and  liberal  criticism  to 
lich  the  special  views  of  the  essays  may  be  subjected  by  learned 
pedical  writers.     The  subject  will  thus  be  fxilly  developed,  and 
.  who  seek  the  alleviation  of  suffering  disease  through  the 
tstrumentality  of  the  well -construe  ted  and  properly  managed 
wpital,  will  find  in  the  result  as  sure  guidance  as  the  present 
ate  of  knowledge  will  afford, 

~ )  these  essays,  which  treat  the  subject  in  the  light  of  medical 
nming  and  experience,  it  has  been  thought  exiwidient  to  append 
I  sketch  of  a  pavilion  from  an  architectural  point  of  view ; 
.  they  have  accoi'dingly  presented  a  study  of  an  octagon 
a,  embracing  some  features  of  novelty  and  probably  of 
lerit. 
From  the  diversity  of  views  which  these  plans  present,  it  will 


Viii  ADVERTISEMENT. 

be  obvious  that  the  trustees  of  The  Johns  Hopkins  Hospital  ai-e 
not  yet  committed  to  any  of  them,  but  that,  like  the  reader, 
they  are  seekers  after  knowledge,  and  that  their  search  is  further 
accompanied  with  a  high  sense  of  their  responsible  duty  to  find 
and  to  execute  the  best  plan  they  can. 

Besides  the  duty  of  building  a  hospital,  the  trustees  have  had 
also  confided  to  them  the  task  of  providing  a  home  for  destitut4? 
colored  orphan  children.  As,  in  many  respects,  such  an  institu- 
tion demands  the  observance  of  sanitarj'  rules  of  construction 
and  the  application  of  the  principles  of  hygienic  management, 
in  common  with  hospitals,  they  have  thought  it  not  inappropri- 
ate to  publish,  in  the  same  appendix,  the  plan  of  separated 
buildings  they  have  provisionally,  and  will  probably  finally, 
adopt.  In  the  meantime  it  is  open  to  such  well-considered  modi- 
fications as  its  publication  may  call  forth. 


THE   AUTHORS    OF    THE 

ESSAYS. 


OpricB  ov  The  Johks  Hofkihs  Hospital, 
Baltiuokb,  March  6,  18~5. 

Dear  Sir; — Tfie  late  Julius  Hopkins,  a  rich  citizen  of  Balti- 
more, beqneathed  to  trustees  a  iminiticent  foundation  for  the 
building  and  support  of  a  hospital,  mainly  intended  for  the 
benefit  of  the  indigent  sick  of  the  City  of  Baltimore  and  its 
environs. 

Tile  letter  whidi,  some  time  before  his  death,  lie  addressed  to 
his  trustoes,  will  best  describe  the  object  he  had  in  view,  and  a 
copy  of  it  accompanies  this  communication. 

The  exeiiation  of  this  munificent  charitable  purpose  has  been 
entnisted  to  a  body  of  trustees,  none  of  whom,  with  a  single 
exception,  belongs  to  the  medical  profession,  and,  apart  from 
the  injunction  which  the  founder's  letter  imposes  upon  them, 
*■  to  obtain  the  advice  and  assistance  of  those  at  home  and  abroad 
who  have  achieved  tlie  greatest  success  in  the  construction  and 
management  of  hospitals,"  they  would  have  distnisted  their  own 
ability  to  cope  with  a  subject  so  strictly  scientific  and  profcs- 
eional,  without  first  resorting  to  the  best  sources  of  information 
within  their  n^sich. 

To  this  end  the  Board  of  Tmstees  has  authorized  their  Build- 
ing Committee  "to  confer  witli  five  distinguished  physicians. 
chosen  from  different  parts  of  the  country,  who  have  made  hos- 
pitals their  special  study,  and  obtain  from  them  such  advice  as 
they  may  need,  and  to  compensate  them  for  it,"  It  is  in  execu- 
tion of  the  authority  thus  conferred  that  this  communication  is 
addressed  to  you,  and  yon  are  invited  to  make  such  response  to 
it  as  your  fulness  of  information,  stimulated  by  the  importance 
to  humanity  of  the  subject,  may  prompt  yon  to. 

Besides  Iliu  information  afforded  you  by  the  letter,  some  addi- 
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tioiis  are  ueedful  to  be  made,  and  some  corrections  which  altered 
cirtumstaneea  require. 

You  will  observe  that  the  site  of  the  proposed  building  is  there 
designated ;  and,  as  we  assume  that  you  are  not  acquainted  with 
it,  it  is  proper  to  add,  that  it  consists  of  an  eligible  piece  of 
ground  situated  in  the  eastern  part  of  the  city  ;  that  it  is  fonr- 
tuen  acres  in  extent,  in  the  form  of  a  parallelogram,  709x856 
feet ;  that  it  is  very  elevated  above  the  general  level  of  the  city, 
and  commands  an  extensive  view  in  all  directions ;  that  it  is 
healthy,  witli  complete  surface  drainage,  whilst  nndergronrid 
drainage  may  be  accomplished  to  tide  water ;  and  tliat  it  is  easily 
accessible  by  street  railway  and  by  paved  streets,  which  bonnd 
the  four  sides  of  it. 

It  is  also  proper  to  state  that  the  endowment,  wliich  in  the  let- 
ter is  spoken  of  as  amounting  to  two  millions  of  dollara,  is  now, 
by  subsequent  additions  made  to  it  by  the  founder,  at  least  three 
millions  of  dollars,  yielding  an  annual  revenue  of  $180,000. 

Out  of  this  income,  the  hospital  building  proper,  an  establish- 
ment for  convalescent  patients,  and  a  home  for  colored  orphana 
aiij  to  be  erected,  after  which  the  income  will  be  applied  to  their 
support,  as  indicated  in  the  letter.  Tlie  means  thus  available  we 
believe  will  be  amjile  to  execute  the  trust  with  as  much  speed  as 
a  due  regard  for  doing  it  carefully  will  justify. 

You  should  also  be  told  more  fully  than  is  done  in  the  letter, 
that  the  founder  of  the  hospital,  by  bis  will,  provided  for  the 
establishment  of  a  university,  upon  a  site  also  devised  by  him, 
distant  about  a  mile  from  the  hospital.  To  the  uses  of  this  insti- 
tution he  has  also  dedicated  over  three  millions  of  dollars  of  hia 
fortune,  and  he  looked  to  the  hospital  as  furnishing  a  most  desir- 
able aid  to  medical  education  in  the  university. 

These  preliminary  statements  are  made  irx  oi-der  that  you  may 
have  a  full  view  of  the  subject  about  which  we  now  seek  your 
advice. 

It  will  readily  occur  to  you  that  the  suliject  most  prominent 
at  this  day,  in  the  professional  cousideralion  of  the  Hospital 
question  as  applicable  to  cities,  is  the  choice  between  the  pavil- 
ion system,  which  admits  bnildings  of  two  or  more  stories  in 
height,  permanently  constructed,  of  which  the  Herbert  Hospital  , 
in  England  and  several  in  this  country  may  be  considered  good 
modern  types ;  and  the  barrack  system  of  one  story  structures, 


LETTEB  OF  THE   PEESIDENT.  XI 

idestructible  in  whole  or  in  part,  ivhich  were  so  successfully  used 
iJn  the  late  war,  but  of  which  no  extensive  and  prominent  example 
now  in  operation.  In  determining  the  claims  of  these  systems 
ipectively,  ns  applicable  to  us,  careful  regard  should  be  had 
[to  the  character  of  patients  intended  to  be  the  subjects  of  our 
[Oursing,  so  as  to  avoid  the  error  of  building  an  institution  which 
shall  prove  not  to  meet  the  requirements  demanded  in  the  cai-e 
and  cure  of  women  and  children,  and  the  genenilly  enfeebled  in- 
habitants of  the  sheltered  lanes  and  alleys  of  a  city,  however 
much  such  a  structure  may  have  been  a  success  when  applied  to 
the  uses  of  liardy  men  in  the  Held. 

We  presume  there  mnst  be  some  general  principles  of  hospital 

hygiene  and  of  hospital  treatment  fixed  and  immutable  in  titeir 

iCiharacter,  the  discovery  and  proof  of  which  are  the  result  oi 

';ose,  careful  recorded  observation  and  judgment.     If  these  prin- 

flples  can  be  best  applied  through  the  agency  of  the  pavilion 

stem,  we  wish  to  adopt  that ;  if  by  the  barrack  system,  then 

will  avail  ourselves  of  that  form  of  construction,  and  If  the 

le  rule  for  our  guidance  shall  be  found  in  the  selection  of  the 

features  of  each,  and  the  combining  of  them  all  into  a  har- 

lonious  middle  course,  then  we  desii-e  to  make  that  selection 

id  combination. 

In  whatever  plan  may  be  adopted,  we  presume  there  will  be  no 
'parture  from  the  now  very  general  method  of  a  central  admin- 
islxation  building,  with  wards  for  the  treatment  of  the  sick  as 
carefully  separatt^d  therefrom  and  from  each  other  as  practi- 
cable.    To  the  details  of  this  building  we  especially  invite  your 
attention : — the  objects  to  be  accommodated  in  it,  the  amount  of 
im  to  be  given  to  each,  and  their  location  with  respect  to  each 
ler  for  convenience  of  use. 

Comprehended  within  these  details  will  be  the  consideration  of 
the  accommodations  needed  for  the  training  school  for  nurses, 
and  whether  they  should  be  within  the  Hospital  building  or 
separated  from  it ;  and  as  the  Hospital  will  be  nsed  for  clinical 
teaching  to  the  medical  classes  of  the  University,  it  will  be  need- 
ful to  consider  what  accommodations  that  subject  will  require, 
,BIid  how  and  where  they  should  be  provided. 

As  closely  connected  therewith  we  should  be  glad  to  have  your 

vice  aa  to  the  most  judicious  location  of  the  medical  school 

luildings  of  the  University ;  that  is,  whether  they  should  be  in 
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close  proximity  to  the  Hospital,  or  whether  they  can,  with  equal 
profit  and  convenience,  be  erected  with  the  other  buildings  of  the 
University,  a  mile  distant. 

In  the  same  general  category  of  things  to  be  provided  would 
be  included  suitable  appliances  for  promptly  and  efficiently  car- 
ing for  accident  cases,  so  numerous  in  a  lai^e  city,  and  a  dis- 
pensary for  out-of-door  relief,  both  by  the  dispensing  of  medi- 
cines and  the  giving  of  medical  advice. 

In  the  treatment  of  these  subjects,  it  is  not  to  be  expected  that 
you  will  present  architectural  drawings,  but  if  your  views  can 
be  iUusti-ated  by  such  suggestive  sketches  as  your  pen  or  pencil 
can  thi'ow  off  in  aid  of  your  thoughts,  they  will  be  gratefully 
received  and  placed  in  the  hands  of  our  architect  for  more  elab- 
orate expression. 

Certainly  not  second  in  importance  to  any  of  the  matters  yon 
are  invited  to  instruct  us  upon,  are  those  of  ventilation  and  heat- 
ing, and  the  kindred  subjects  of  light  and  sunshine,  as  curative 
agents.  The  various  methods  of  heating,  combined  with  ventila- 
tion, fomi  professional  problems  about  which  the  most  expe- 
rienced and  best  informed  medical  minds  seem  to  be  far  from 
being  united.  "Whether  heating  should  be  accomplished  by 
steam  or  hot  water  pipes  radiating  their  heat  directly  into  the 
room,  or  by  the  same  agency  imparting  heat  to  air  in  cliambers, 
to  be  thence  sent  into  the  apartment  to  be  warmed  ;  or  by  open 
fires  in  the  angles  or  sidewalls ;  or  by  ventilating  stoves  in  the 
centre  of  the  ward,  or  by  a  combination  of  these  methods,  are  sub- 
jects u]ion  wliicli  opinions  widely  differ ;— and  wliether  ventilation 
Bhould  be  accomplished  by  what  is  called  tlie  natural  method, 
tlirough  doors,  windows,  and  unavoidable  leaknges  ; — or  through 
flues  and  ducts  acted  upon  by  the  differing  temperature  of  the 
outer  and  inner  air,  or  by  enforced  currents  set  in  motion  by 
fans,  blowers,  or  other  mechanical  contrivances,  are  points  which 
have  equally  learned  advocates  and  opponents.  To  solve  for 
ourselves  these  difficult  problems,  we  invoke  the  aid  of  yonr 
experience  and  thoughtful  judgment. 

The  location  of  the  kitchen  and  its  appurtenant  offices  is  a  sub- 
ject of  great  practical  imjiortance,  upon  which  new  and,  so  far 
as  we  know,  hitherto  untried  suggestions  have  been  made. 
Whether  it  should  be  in  a  separate  building  from  those  devoted 
to  administration  or  to  the  nursing  and  care  of  patients,  or  in 
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the  basement  of  some  one  of  them,  or  in  the  upper  story  of  any, 
are  points  open  to  discussion  and  to  be  carefully  considered. 

Upon  the  subject  of  management,  with  its  numerous  details 
of  medical  attendance,  resident  and  occasional,  nursing,  domestic 
service,  police  regulations,  etc.,  etc.,  we  should  be  glad  of  any 
advice,  and,  indeed,  with  reference  to  the  whole  matter,  our  wish 
is  to  put  you  in  our  place  so  far  as  to  learn  from  you  how  you 
would  execute  the  trust  we  are  now  seeking  to  be  instructed 
about,  if  it  were  confided  to  you. 

We  beg  you  to  consider  what  has  been  said  as  mere  sugges- 
tions of  some  of  the  topics  to  be  considered,  and  not  as  limita- 
tions either  upon  the  subjects  to  be  treated  or  npon  your  mode 
of  treating  them,  and  we  ask  your  zealous  co-operation  in  this 
humane  subject  to  which  it  is  understood  vou  have  given  great 
attention. 

It  is  riglit  that  you  should  also  know  that  besides  the  request 
now  made  to  you,  a  copy  of  this  letter  has  been  addressed  to 
four  other  distinguished  members  of  your  profession,  whose 
rommunieatjons  in  reply,  together  with  yours,  will  be  printed  in 
a  rolurae  for  our  private  use,  and  for  such  useful  distribution  as 
so  valuable  a  contribution  to  medical  literature  will  be  well 
entitled  to. 

It  only  remains  for  us  to  add,  that  if  you  will  kindly  serve  us 
and  the  cause  of  suffering  humanity,  in  the  way  we  have  indi- 
cati^d,  we  shall  hope  to  receive  yonr  paper  by  the  Ist  of  May. 

Please  acknowledge  the  receipt  of  this,  and  oblige 
Very  respectfully  youre,  etc., 

Francis  T.  King, 

Fraideiit  of  Board  of  TruiUfs, 
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Baltimoiie,  March  10,  1^78. 

f  To  FOANaa  T.  KiSR,  P.-rtuitnl,  and  Joiui  W.  Oabhett,  Itoii.  Qeohuk  W.  Dobbin, 

Oa.lu>wat  Chestos,  Thomas  M.  Smith,  Wii.mam  Hopkisb,  RiciiARti  M. 

Jahnet,  JosEpn  JMeiireciei.d.  Frascw  White,  Lewis  N.  IIopkiss.  Alas  P. 

Smith,   and   Chabuu  J.   M.  Gwcnk,    TruaUea  of  "the  Juhnt  Jfojitini  Jlot- 

Gentlemen  : — I  Lave  given  you,  in  your  i^apatuty  of  Truatecs, 
B-tWrteen  acres  of  land,  situated  in  the  city  of  Baltimore,  and 
Plxjanded  by  Wolfe,  Monumeut,  Brnadivay  and  Jefferson  streets. 
■apon  which  I  desire  you  to  erect  a  Hospital. 

It  will  be  necessary  to  devote  the  present  year  to  the  grading 
of  the  surface,  to  it8  proper  drainage,  to  the  laying  ont  of  tlie 

I  grounds,  and  to  tlie  most  i^areful  and  deliU'rate  choice  of  a  plan 
ior  the  erection  and  arrangement  of  the  buildings. 
I  It  is  my  wish  that  the  plan  thus  chosen  shall  be  one  which  will 
fpermit  sj-mmetrical  additions  to  the  buildings  which  will  be  first 
oonstructed,  in  order  tliat  you  may  ultimately  be  able  to  receive 
four  hundred  patients ;  and  tliat  it  shall  i)rovide  for  a  Hospital, 
which  sliall,  in  consti'uction  and  arrangement,  comjiai-e  favorably 
■with  any  other  institution  of  like  character  in  this  country  or  in 
Europp, 

It  will,  then.'fore,  be  your  duty  to  obtain  the  advice  and  assist- 

e  of  those,  at  home  and  abroad,  who  have  achieved  the  great- 

!et  success  in  the  constmction  and  management  of  Hospitals. 

I  cannot  press  this  injunction  too  strongly  upon  yon,  because 

r  usefulness  of  this  chanty  will  greatly  depend  upon  the  plan 

irhich  you  may  adopt  for  the  construction  and  arrangement  of 

Jie  buildings. 

It  is  my  desire  that  you  should  complete  this  portion  of  your 

labor  during  the  ciirn?nt  year,  and  be  in  readiness  to  commence 

B  building  of  the  Hospital  in  the  spring  of  1874. 

It  will  be  your  duty,  hereafter,  to  provide  for  the  erection. 

Upon  other  ground,   of  suitable  buildings  for  the  reception, 

Vinaintennnce  and  educatiou  of  orphan  colored  children. 
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I  direct  you  to  proride  accommodation  for  tliree  or  four  hun- 
dred children  of  this  class  ;  and  yon  are  also  authorized  to 
receive  into  this  asylum,  at  your  discretion,  as  belonging  to  snch 
class,  colored  children  who  have  lost  one  parent  only,  and,  in, 
uxce]>tional  cases,  to  receive  colored  children  who  are  not  or- 
phans, but  who  may  be  in  snch  cii-cumstances  as  to  require  the  J 
aid  of  the  charity. 

I  desire  that  you  shall  apply  the  yearly  snm  of  twenty  thou- 
sand dollars,  or  so  much  thereof  as  may  be  necessary,  of  the  j 
revenue  of  the  property  which  you  will  hereafter  receive,  to  the  \ 
maintenance  of  the  Orphan's  Home  intended  for  such  children. 

In  order  to  enable  you  to  carry  my  wishes  into  full  effect,  I 
will  now,  and  in  each  succeeding  year  during  my  life,  until  the  . 
hospital  buildings  are  fully  completed,  and  in  readiness  to  re- 
ceive patients,  place  at  your  disposal  the  Bum  of  one  hundi'ed  | 
thousand  dollars. 

In  addition  to  the  gift,  already  made  to  you,  of  the  thirteen 
acres  of  land  in  the  city  of  Baltimore,  upon  which  the  Hospital 
will  be  built,  I  have  dedicated  to  its  support  and  to  the  i)ayment 
of  the  annual  sum  provided  to  be  paid  for  the  support  of  the  Or- 
phans' Home,  property  which  you  may  safely  estimate  as  worth, 
to-day,  two  millions  of  dollars,  and  from  which  your  corporation  * 
will  certainly  receive  a  yearly  revenueof  one  hundi-ed  and  twenty 
thousand  dollars;  and  which  time  and  your  diligent  care  will 
make  more  largely  productive. 

If  the  Hospital  and  Orphans'  Home  are  not  built  at  my  death, 
it  will  be  your  duty  to  apply  the  income  arising  from  the  pro- 
perty so  dedicated  to  tlieir  completion.  AVlien  they  are  built  the 
income  from  that  property  will  suffice  for  their  maintenance. 

The  indigent  sick  of  this  city  and  its  envii-ons,  without  regard 
to  sex,  age,  or  color,  who  may  require  surgical  or  medical  treats 
ment,  and  who  can  be  received  into  the  Hospital  without  peril  to 
the  other  inmates,  and  the  poor  of  this  city  and  State,  of  all 
races,  who  are  stricken  down  by  any  casualty,  shall  be  received 
into  the  Hosjiital,  without  charge,  for  such  periods  of  time  and 
under  snch  regulations  as  you  may  i)re3cribe.  It  will  be  your 
duty  to  make  such  division  of  the  sexes  and  patients  among  the 
several  wards  of  the  Hos])ital  aa  will  best  promote  the  actual 
usefulness  of  the  charity. 

You  will  also  provide  for  the  reception  of  a  limited  number  of 
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tients  who  are  able  to  make  compeusation  for  the  room  ami 
attention  thpy  may  require.  The  money  received  fiom  such  per- 
ms will  enable  you  to  appropriate  a  larger  sum  for  tlie  relief  of 
le  sufferings  of  that  class  which  I  direct  you  to  admit  free  of 
charge  ;  and  yon  will  thua  be  enabled  to  afford  to  strangers,  and 
to  those  of  our  own  peoplo  who  have  no  friends  or  relations  to 
care  for  them  in  sickness,  and  who  are  not  objects  of  charity,  the 
advantages  of  careful  and  skilful  treatment. 

It  will  be  your  especial  duty  to  secure  for  the  service  of  the 
Hospital,  surgeons  and  physicians  of  the  highest  character  and 
greatest  skill. 

I  desire  you  to  establish,  in  connection  with  the  Hospital,  a 
training  school  for  female  nurses.    This  provision  will  secure  the 
srvices  of  women  competent  to  care  for  the  sick  in  the  Hospital 
.rds,  and  will  enable  yon  to  benefit  the  whole  community  by 
supplying  it  with  a  class  of  trained  and  experienced  nurses, 

I  wish  the  large  grounds  surrounding  the  Hospital  buildings 

to  be  properly  enclosed  by  iron  railings,  and  to  be  so  laid  out 

.and  planted  with  trees  and  flowers  as  to  afford  solace  to  the  sick, 

id  be  an  ornament  to  the  section  of  the  city  in  which  the 

lunds  are  located, 

I  desire  that  you  should,  in  due  season,  provide  for  a  site  and 
ildings,  of  such  description  and  at  such  distance  from  the  city 
your  judgment  shall  approve,  for  the  reception  of  convalescent 
itients. 

You  will  be  able  in  this  way  to  hasten  the  recovery  of  the  sick, 
id  to  have  always  room  in  the  main  Hospital  buildings  for  other 
'Bick  persons  requiring  immediate  medical  or  surgical  treatment. 
It  is  my  especial  request  that  the  influences  of  religion  should 
be  felt  in  and  impi-essed  upon  the  whole  management  of  the  Hos- 
lital ;  but  I  desire,  nevertheless,  that  the  administration  of  the 
rity  shall  be  undisturbed  by  sectarian  influence,  discipline, 
control. 

In  all  your  arrangements  in  relation  to  this  Hospital,  you  will 
constantly  in  mind  that  it  is  my  wish  and  purpose  that  the 
titntion  shall  nltiniately  form  a  part  of  the  Medical  School  of 
,t  University  for  which  I  have  made  ample  provision  by  my 
U. 
I  have  felt  it  to  be  my  duty  to  bring  these  subjects  to  your 
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particular  attention,  knowing  that  you  will  conform  to  the  wishes 
which  I  thas  definitely  express. 

In  other  particulars  I  leave  your  Board  to  the  exercise  of  its 
discretion,  believing  that  your  good  judgment  and  experience  in 
life  will  enable  you  to  make  this  charity  a  substantial  benefit  to 
the  community. 

I  am,  very  respectfally,  your  friend, 

Johns  Hopkins. 


EXTRACTS  FROM  JOHNS    HOPKINS'    WILL  AND  THE 
CODICILS  THERETO. 


pora 


"I  give,  devise,  and  beqneath  anto  '  The  Julins  Hopkins  Hos- 
pital,'  a  corporation  formed  at  my  instance,  under  the  laws  ot 
Maryland,  by  Certificate  recorded  among  ihi^  Records  of  Balti- 
ore  City,  all  tlie  real  and  leasehold  estate,  not  hereinbefore 
:ifically  disposed  of,  and  wheresoever  the  same  may  be  sit- 
,te.  of  which  I  may  die  seized,  or  possessed,  and  also  all  the 
lank  stocks,  owned  by  me,  at  my  death,  in  Banks  looitf-d,  or 
loing  business  within,  or  beyond  the  limits  of  this  State,  to  be 
lid,  used,  and  applied  by  the  said  'The  Johns  Hopkins  Hos- 
pital,' in  and  for  and  to  its  coroprate  purposes,  in  accordance 
with  the  provisions  of  its  existing  Certificate  or  Charter  of  Incor- 
poration, orwith  the  provisions  of  such  Act,  or  Acts  of  Assembly, 
lending  its  Certificate  or  Charter  of  Incorporation,  as  the  Trns- 
thereof,  acting  upon  my  recommendations  liereinafter  made, 
ly  see  fit  to  procure  to  be  passed  and  accepted. 
And  as  I  am  of  the  opinion  that  the  ward,  or  building,  to  be 
under  the  control  of  the  said  Hospital,  which  is  to  be  erected 
for  the  reception  and  care  of  colored  oi-phan  children,  ought  also 
be  opened  for  the  reception  and  proper  training  of  destitute 
►lored  children,  and  that  said  ward  ought,  moreover,  to  be  sepa- 
ited  wholly,  and  built  at  a  distance  from,  the  wards,  or  build- 
intended  for  sick  poor  white  persons,  or  sick  poor  colored 
■rsons,  I  do  recommend  the  trustees  of  the  said  '  The  Johns 
bpkins  Hospital,'  to  apply  to  tlie  Legislature  of  Marj'Iand  for 
authority  to  build  the  wanl,  or  building,  intended  for  the  recep- 
don  and  care  of  the  orphan  colored  children,  in  a  locality  differ- 
ent from  that  selected  for  tlie  use  of  the  wards  for  sick  poor 
white  persons,  or  of  sick  poor  colored  yiersons ;  and  also  for 
authority  to  i-eceive  and  care  for  destitute  colored  children,  in 
inch  building,  erected  for  the  reception  and  cart"  of  orphan  col- 
cliildren  ;  but  it  shall  be  the  duty  of  the  said  trustees  of  the 
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said  'The  Johns  Hopkins  Hospital,'  to  euperrise  the  concenw, 
interests,  and  wants  of  all  the  several  wards,  or  subdivisions,  of 
tlie  said  'The  Johns  Hopkins  Hospital,'  wherever  the  said 
wards,  or  subdivisions,  may  be  loc'ated,  in  such  maimer  that  the 
interests  and  wants  of  each  of  said  snbdiTisions,  or  wards,  may 
he  fully  and  impartially  protected  and  promoted. 

"And  I  desire  that  the  said  trustees  of  the  said  'The  Johns 
Hopkins  Hospital,'  shall  make  ample  provision  out  of  the  prop- 
erly, real  and  personal,  by  this  my  last  will  and  testament 
devised  and  bequeathed  to  the  said  '  The  Johns  Hopkins  Hospi- 
tal,' not  only  for  the  ward,  or  building,  intended  for  the  use  of 
sick  poor  white  persons,  and  for  the  care  of  such  inmates,  but 
also  (or  the  ward,  or  buildings  intended  for  the  use  of  sick  jKJor 
colored  persons,  and  for  the  care  of  such  Inmates,  and  for  the 
ward,  or  building  intended  for  the  reception  and  care  of  color^ 
orphan  and  destitute  children,  as  aforesaid." 

"  I  do  further  declan;  that  it  is  ray  wish  that  the  trustees  of 
■  Tlie  Johns  noi)kin3  Hospital '  shall  apply  to  the  Legislature 
of  Maryland  for  such  additional  authority  as  they  maj'  require 
to  enable  them  to  educate  the  orphan  and  destitute  colored  chil- 
dren by  them  received  into  their  charge,  and  shall  use  and  employ 
such  portion  of  tht;  nett  income  of  the  property  (not  exceeding 
one-fourth  part  theivof,  however)  devised  and  bequeathed  to  them 
by  me,  as  may  be  neressjiry  to  enable  them  to  perform  the  duty 
of  receiving,  caring  for  and  educating  sucli  oi-phans  and  destitute 
colon-d  children  ;  and  I  do  further  direct  that,  when  such  autho- 
rity is  obtained,  the  same  trnstees  shall  expend  sncli  portion  of 
the  said  one-foui-th  part  of  said  income  as  may  be  necessary  in 
the  reception,  care,  and  education  of  said  orphan  and  destitute 
colored  tliildren, 

"And  I  also  declare  it  to  be  mj''  wish  that  mj-said  trustees  shall 
also  apply  for  such  additional  authority  as  they  may  require,  to 
enable  them  to  jirovide  proper  and  respectable  employment  for 
such  ori)han  and  destitute  colored  children  so  by  them  received 
and  cared  for,  when  such  children  shall  arrive  at  a  suitable  age." 

"Now  I  do  hereby  revoke  the  said  devise  and  bequest  so  made 
of  all  the  rest,  lesldue  and  remainder  of  my  estate,  and  I  do 
hereby  give,  devise,  and  bequeath  all  the  said  rest,  residue,  and 
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remainder  of  the  estate,  real  and  personal,  of  which  I  shall  be 
seized,  or  possessed  at  my  death,  of  whatsoever  nature  and 
description  the  same  may  be,  to  *  The  Johns  Hopkins  Univer- 
sity'  and  to  *The  Johns  Hopkins  Hospital,'  as  tenants  in  com- 
mon, and  not  as  joint  tenants,  to  be  equally  divided  between 
them,  share  and  share  alike ;  the  share  of  each  corporation  in  the 
said  rest,  residue,  and  remainder  of  my  real  and  personal  estate 
to  be  held,  used,  and  applied  by  such  corporation  in,  for,  and  to 
its  corporate  purposes,  in  accordance  with  the  provisions  of  its 
existing  certificate,  or  charter  of  incorporation,  or  with  the  pro- 
visions of  such  Act  or  Acts  of  Assembly  amending  its  certificate 
or  charter  of  incorporation,  as  the  trustees  thereof  may  procure 
to  be  passed  and  accepted." 
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HOSPITAL    GONSTKUCTION 
AND    OR(iANIZATION. 


JOHN    S.    BILLINGS, 
Bvt.  LL-CoL  and  AM.  Barg.,  U.S.A. 


I.   KKI.ATI0N8   OF  THE  MEDICAL  SCHOOL  TO  THE  HOSPITAI,. 

In  attempting  to  prepare  a  plan  for  the  organization  and  con- 
-stmction  of  a  Hospital  at  Baltimore,  under  the  provisions  of  the 
Johns  Hopkins'  Trust,  it  is  necessary  first  to  consider  the  proba- 
ble organization  of  the  Johns  Hopkins'  University,  for  the  reason 
l^at  the  plan  of  the  Hospital  must  depend  upon  tho  fxtent  to  and 
fce  manner  in  which  it  ia  to  be  used  aa  an  instrument  of  medical 
ducation,  and  upon  the  more  or  less  intimate  connection  which  it 
lave  with  the  Medical  School. 
i  coarse  of  medical  education  proposed  ia  to  be  that  usu- 
i  in  this  country,  and  to  the  class  of  students  which 
Ewm"die  majority  of  those  now  attending  our  medical  colleges,  it 
ill  be  extremely  difficult,  if  not  impossible,  to  devise  a  Hospital 
Wliich  shall  equally  subserve  the  best  interests  of  the  patients  and 
tlie  convenience  and  wishes  of  the  students  and  professors. 

I  am  decidedly  of  the  opinion,  however,  that  we  have  at  pres- 
ent in  the  United  States  not  only  enough,  but  too  many  of  the 
dinary  sort  of  medical  colleges,  and  that  the  opportunity  which 
jinow presented  of  forming  an  institution  for  medical  Instruction 
khich,  being  entirely  independent  of  students,  can  therefore 
fford  to  consult  their  welfare  instead  of  their  wishes,  is  one  of 
brhicb  an  attempt  should  be  made  to  take  the  fullest  advantage, 
Imich,  I  have  reason  to  believe,  is  the  intention  of  the  trustees. 
It  seems  to  me  that  this  scliool  sliould  aim  to  produce  quality, 
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and  not  quantity ;  and  that  the  seal  of  its  diploma  ahould  be  fi 
guarantee  that  its  possessor  is  not  only  a  well-educated  physi- 
cian, in  the  fullest  sense  of  the  word,  but  that  he  has  learned  to 
think  and  investigate  for  himself,  and  la  therefore  prepared  to 
undertake,  without  danger  of  failure  from  not  knowing  how  t 
begin,  the  study  of  some  of  the  many  problems  still  awaiting  a 
lution. 

It  is  not  desirable  that  the  classes  should  be  large.  In  fact,  ; 
the  results  of  such  a  school  become  manifest  and  the  value  of  itH 
diploma  is  understood,  they  may  become  too  large  for  convenieno* 
in  practical  clinical  instruction.  A  class  of  half  a  dozen  such  a 
I  would  wish  the  graduates  of  this  school  to  be,  would  be  a  mort 
satisfactory  result  for  a  year' s  labor  than  as  many  hundred  tumec 
out  on  the  oi-dinary  pattern. 

The  means  of  attaining  this  end  are  sufficiently  well  known :  t 
high  standard  for  admission  ;  a  four  years'  course ;  rigid  and  in 
partial  examinations,  preliminary,  intermediate,  and  final  ;  and 
practical  work  in  the  laboratory  and  apothecary's  department, 
the  microscope  and  photograph  rooms,  and  the  dispensary  and 
wards  of  the  Hospital. 

If  this  be  the  sort  of  Medical  School  intended,  there  are  no  c 
ficulties  in  connecting  the  Hospital  with  it.  It  would  really  I 
long  more  properly  to  the  Hospital  than  to  the  University,  au 
while,  for  hygienic  and  business  reasons,  the  school  buildiiu 
should  not  be  on  the  hospital  grounds,  it  should  not  be  far  awajS 

An  important  feature  of  the  school  should  be  a  first-class  Phj] 
fliological  Laboratory,  with  ample  facilities  for  chemical  and  micrd 
scopical  work.  Tliia  should  be  connected  with  the  Piithologici 
Department  of  the  Hospital,  and  the  assistance  rendered  will  be 
great  and  mutual.  If  we  are  ever  to  advance  in  accurate  knowl- 
edge of  the  laws  of  healtli  and  disease,  it  will  be  by  the  applic 
tion  of  instruments  of  precision  and  of  graphic  measurement  t 
the  seci-etions  and  motions  of  the  body,  healthy  and  morbid,  anil 
for  this  pur^iose  we  must  have  the  apparatus  and  the  patiena 
near  each  other. 

The  Professors  of  the  Medicjil  School  sliould  furnish  the  me< 
cal  and  surgical  advice  required  for  the  Hospital  and  Dispensarj 
the  Kesident  Physicians  should  be  graduates  of  the  Medici 
School,  selected  by  competitive  examinations  {the  Physician-i 
Charge,  of  whom  I  shall  speak  presently,  should  be  a  member  q 
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aie  Examiuing  Board,  aa  the  representative  of  the  interests  of 
the  Hospital) ;  aud  the  Htndents  should  be  employed  as  much  aa 
possible  ill  the  Plmrmacy,  Dispensary,  Wards,  and  Pathological 
Department, 

The  trae  interests  of  the  Hospital  and  of  the  Medical  School 
seem  to  me  to  be  not  only  perfectly  compatible  but  inseparable. 
The  objects  of  the  Hospital  as  indicated  by  its  founder  are, 
first,  to  properly  care  for  the  sick  poor ;  second,  to  aid  in  the 
education  of  Physicians  and  Nurses.  Such  an  justitution  may 
hare  a  third  object,  to  which  I  wish  to  call  special  attention — 
namely,  to  promote  discoveries  in  the  science  and  art  of  medicine, 
and  to  make  these  known  for  the  general  good.  In  this  country 
it  is  too  much  the  case  that  scientific  and  medical  men  who 
are  qualified  and  have  the  desire  to  make  original  investigations, 
and  thus  increase  our  stock  of  knowledge,  want  either  the  means 
or  the  time  to  do  so,  and  it  is  to  young  and  energetic  men,  quali- 
fied and  selected  as  I  have  above  indicated,  and  working  under 
the  direction  of  such  men  as  it  is  hoped  the  Professors  of  the 
ichool  will  be,  that  we  must  look  for  the  scientific  observation 
I  infonnation  so  mucli  needed  to  increase  otir  power  of  healing 
If  comforting  the  sick, 

■I  must  remark,  however,  that  if  the  Attending  Physicians,  or 
I  Resident  Physicians,  or  both,  be  expected  to  attend  to,  and 
»ise  as  tn  the  hygienic  management  of  the  Hospital,  the  result 
I  probably  be  a  failure.  TJieir  thoughts  and  studies  will  be 
for  the  moat  part  directed  to  other  subjects,  aud  the  minute  su- 
jjervigion  which  is  necessary  to  insure  the  continued  healthful- 
ness  of  the  institution  cannot  be  obtained  from  them. 

The  sujiervision  I  refer  to  must  not  be  occasional  and  partial, 
but  must  include  an  almost  daily  inspection  of  the  entire  pstab- 
ment,  with  power  to  remove  and  remedy  nuisances  and  evila 
nptly  and  effectually. 
J  consider  this  more  important  than  almost  anything  connected 
,  the  Hospital,  and  the  plan  of  the  institution  must  depend 
ton  its  proiiable  presence  or  absence.  If  the  management  of 
b  details  of  such  an  establishment  is  to  be  entrusted  to  non- 
Sofessional  hands,  or  to  physicians  who  have,  or  ought  to  have, 
Bier  duties  and  interests,  it  is  desirable  to  prepare  a  plan  in 
aich  the  evil  results  which  may  be  expected  shall  be  as  little 
lanent  and  expensive  as  may  be. 
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II.      ORGANIZATION   AND   GENERAL   PLAN  OF   MANAGEMENT. 

I  recommend  that  the  organization  of  the  Hospital  shall  be  ti 
the  Military  or  Railroad  plan,  i.e.,  that  it  shall  have  one  hej 
and  only  one,  who  ehall  receive  his  directions  from,  and  be  t 
sponsible  directly  to  the  Board  of  Trustees,  and  that  all  ordei 
and  instrnctions  which  the  Board  may  make  relative  to  the  d 
pline  and  internal  management  of  the  Hospital  shall  be  issad 
through  him.  This  Officer  should  be  a  competent  medical  i 
and  a  man  of  executive  ability.  He  should  have  charge  of  the 
Hygiene  of  the  Hospital  in  general  and  particular,  should  assign 
and  prescribe  the  duties  of  the  employees,  assign  patients  to 
their  places,  and  remove  thera  to  other  places  as  he  may  deem 
necessary.  The  subjects  of  temperature,  light,  air  supply,  and 
disinfection  should  be  his  special  charge ;  in  short,  he  should  be 
the  Health-Officer  of  the  Institution,  as  well  as  its  official  head. 
He  should  not  appoint  employees,  or  make  purchases,  nor  should 
he  be  connected  with  the  Medical  School.  All  requisitions  for 
supplies  of  any  kind  should  be  approved  or  signed  by  him,  and 
all  accounts  should  pass  through  his  hands.  I  shall  call  this 
Officer  the  "Physician-in-Charge." 

I  further  recommend  that  this  Officer  shall  be  selected  as  soon 
as  possible  in  order  that  he  may  advise  during  the  construction 
of  the  Hospital  as  to  the  many  details  concerning  which  ques- 
tions will  arise,  and  all  of  which  cannot  be  foreseen.  He  should 
confer  with  the  Managers  and  Superintendents  of  the  principal 
liospitals  in  this  country,  and  prepare  a  plan  for  the  management 
of  the  Hospital,  including  a  full  set  of  rules  and  regulations,  to 
be  submittal  to  the  Board  with  all  the  information  he  may  ob- 
tain on  the  subject.  It  would  also  well  repay  the  Board  to  send 
this  Officer  at  such  time  as  he  could  best  be  spared,  prior  to  the 
(completion  of  the  Hospital,  to  personally  examine  the  various 
systems  of  management  and  discipline  of  the  principal  hospitals 
of  this  country  and  of  Europe,  and  while  in  Europe  he  should 
select  certain  instruments,  books,  and  apparatus  for  the  institu- 
tion, and  should  make  a  complete  collection  of  the  rules,  reg^ 
tions,  blanks,  records,  etc.,  iu  use  in  the  various  hospitals. 

U  a  suitable  man  be  obtained,  the  plan  which  he  will  submit  \ 
the  Board,  with  the  accompanying  documents,  will  be  of  muej 
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'imore  iimclical  value  than  any  set  of  mles  which  can  now  be  pre- 
"      ted. 

J  Nevertheless,  it  is  necessary  to  refer  to  some  details  nnder  tliia 
in  order  that  the  plan  for  the  construction  of  tlie  Ho9i)itiil 
,y  be  understood. 

Iwonld  recommend,  then,  that  there  be  one  Resident  Physician 
every  fifty  (50)  patients,  one  or  two  for  the  Dispensary  for  Out- 
ioor  Relief,  and  one  in  the  Pathological  Laboratory.  To  each  of 
tiiese  pliysicians  I  would  allow  two  students,  to  be  changed  in 
rotation  according  to  the  number  available.  The  Apothwary 
shotildalso  have  two  students.  When  the  Hospital  is  completed 
there  would  thus  be  22  students  employed,  and  it  will  probably 
be  some  time  before  the  school  will  have  a  much  larger  graduat- 
,4lig  class  than  this. 

The  separate  branches  of  administration  will  require  a  steward, 
cliarged  with  purchases  and  property  responsibility ;  a  wardmas- 
trr.  charged  with  the  execution  of  orders  relative  to  disinfection, 
isi»l:iti(Ui,  etc.,  and  with  the  supervision  of  male  employees;  a  sa- 
periutendent  of  female  nurses,  an  engineer,  an  apothecary,  and  a 

*  lef  cook.     All  of  these  report  to  the  Physician-in-Charge,  or 
irongh  him  to  the  Board. 

Inasmuch  as  the  Training -School  for  Nurses  is  to  be  connected 
with  the  Hospital  and  wiU  be  controlled  by  the  same  authority, 
the  greater  part  of  the  nurses  should  be  females.     They  should 
,ve  a  separate  building,  which  may  be  on  or  near  the  hospital 
■nnds.* 
Jl  number  of  clerks,  messengers,  ward  orderlies,  and  laborers 
"'  be  required,  for  whom  accommodation  must  be  provided. 
As  a  very  important  part  of  the  training  of  a  nurse  consists  in 
ihing  her  how  to  prepare  and  serve  food  properly,  it  may  be 
Question  how  far  they  should  be  employed  in  the  main  kitchen 
the  Hospital.     If  a  suitable  woman  can  be  obtained  for  chief 
ik,  the  main  kitchen  would  be  a  valuable  aid  to  the  Training- 
ihool.     I  have  never  seen  such  a  woman,  and  my  personal  ex- 
perience in  large  hospitals  is  that  it  is  better  to  employ  as  chief 
cook  a  flrst-class  man,  in  which  case  the  instructions  of  the  nurses 
in  cooking  will  be  mainly  given  in  the  diet- kitchens  attached  to 
wards. 

*  [KOTK. — AtlentioQ  is  invited  to  an  aocmint  ot  tbe  Dresden  Nnising  Associstiou  bj 
Or.  Fleming,  in  tbe  Otna^ir  Mrdient  Jmtrniil  for  April,  1870,  and  esiwuiiilly  tfl  the  mode 
at  iuitmctioii  tliere  indicated  tor  female  nursea.] 
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T  rerommend  that  no  Chaplain  be  appointed,  althongb  a  chap 
should  be  providt'd. 

We  now  have  to  consider  the  rules  and  regulations  wbicl 
should  govern  the  admission  of  patients. 

By  the  terms  of  the  letter  of  Mr.  Hopkins  explaining  the  d^ 
sign  of  the  trust,  it  appears  that  patients  of  all  colors,  both  sexei 
and  all  ages  are  to  be  admitted,  provided  in  the  case  of  any  ap 
plicant  that  his  admission  shall  not  imperil  the  other  inmates. 
is  probable  that  this  last  phrase  was  intended  to  apply  to  c 
of  specific  contagious  disease,  such  as  Scarlatina,  Small-Pox,  et< 
Bnt  what  shall  be  done  in  cases  of  Diphtheria,  Erysipelas,  GJaB 
grene,  Typhoid  Fever,  Puerperal  Cases,  and  others,  of  the  daj 
ger  of  which  there  is  little  doubt,  under  certain  circumstances  ^ 
To  reject  all  cases  which  might  possibly  be  a  source  of  danger  t 
the  inmates  would  greatly  restrict  the  usefulness  of  the  charitjJ 
and  would  leave  unassisted  precisely  those  which  have  the  greaS 
est  need  of  aid,  not  only  for  their  own  sake,  but  for  that  of  thi 
health  and  welfare  of  the  community. 

It  should  te  remembered  tliat  not  even  the  most  careful  selw 
tion  will  entirely  prevent  the  appearance  of  contagious  disease  i 
tlie  Hosj^ital,  and  if  Erysipelas  or  Diphtheria  appear  the  caw 
must  be  provided  for.  If  we  could  be  assured  that  no  contagiooj 
or  infectious  diseases  would  occur  in  the  Hospital,  it  might  1 
worth  while  to  consider  the  qiiestion  of  excluding  all  applicant^ 
affected  with  them,  for  the  problems  of  construction  would  1 
greatly  simplified  by  so  doing.  As  we  cannot  have  this  i 
ance,  we  must  make  provision  for  such  cases,  and,  having  dom 
this,  I  would  recommend  that  they  should  be  received  in  all  cai 
where  it  shall  appear  that  suffering  to  the  patient  and  danger  fi 
tlie  community  will  result  from  rejecting  them.  I  advise  thijj 
without  hesitation,  because  I  am  well  satisfied  that  it  is  j 
to  receive  and  treat  such  cases  without  special  danger  to  the  i 
mates  of  the  Hospital,  as  will  be  explained  hereafter. 

It  will  probably  be  found  desirable  that  the  Board  shall  have  fi 
Central  Office  in  the  city,  where  orders  for  admission  can  1 
granted.  Tiiis  Office  should  be  connected  by  telegraph  with  t 
Hospital.  There  slioiild  be  two  ambulance-wagons  at  the  Kospl 
tal,  or,  if  convenient,  one  may  be  kept,  at  least  during  the  day 
near  the  Central  Office,  Tlie  bodies  of  these  ambulances  shooJ 
be  iron  skeleton  frames,  with  linings  of  wood  and  leather  whicj 
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^Ban  be  easily  removed,  being  divisible  into  eeveral  parts.  The 
^^ptterB  should  be  woven  wire  mattreeses.  "Wlienever  an  am- 
^Hinlance  is  used  for  a  donbtfol  case,  the  whole  lining  of  the  ve- 
^uicle  should  be  taken  apart  and  passed  through  the  disinfecting 
^■Bhamber. 

^ft    The  Physician-in-Charge,  or  in  his  absence  the  Medical  Officer 
(  of  the  day,  should  have  the  power  to  admit  cases  of  emergency, 
or  Buch  as  may  be  selected  from  the  dispensary  patients. 

Upon  his  arrival  at  the  Hospital  the  patient  should  be  exam- 
ined by  the  Medical  Officer  of  the  day,  who  in  case  of  doubt  will 
call  upon  the  Physician-in-Charge  for  decision. 

After  the  patient  has  been  assigned  to  a  numbered  bed  in  a 
ward,  he  should  be  subjected  to  a  bath  and  be  furnished  with  a 
^Uiait  of  cliyan  hospital  clothing  before  being  taken  to  his  bed. 
^g     When  I  say  "subjected  to  a  bath  "  I  mean  that  in  most  cases 
i     a  nnrse,  male  or  female,  as  the  case  may  reqnire,  shall  superin- 
tend   the  giving  of  the  bath   and    see  that  the    cleansing  is 
thoroughly  perfonned.     At  the  same  time  the  attendant  should 
note  the  condition  of  the  skin,  especially  as  to  the  presence  of 
sores,  ulcers,  or  disease  of  any  kind,  for  the  information  of  the 
physician. 

The  patient's  clothing  should  be  disinfected,  and  cleansed  be- 
fore being  placed  in  store,  or  be  at  once  destroyed  by  tire  if  it 
seem  proper  to  do  so.  Provision  must  be  made  for  furnisliing 
,  clothiag  in  place  of  that  destroyed,  when  the  patient  leaves  the 
'Hospital 
Por  the  accommodation  of  pay  and  private  patients  special 
lommodations  are  to  be  provided.  These  should  be  of  several 
dea. 
yPor  patients  of  means,  who  desire  privacy  and  who  are  will- 
r  to  pay  for  it,  several  suits  of  rooms  should  he  provided, 
entirely  separate  from  the  wards,  and  near  the  administrative 
building. 

Others  of  a  lower  grade  are  to  be  provided  in  connection  with 

the  wards. 

The  system  of  records  of  the  Hospital,  financial,  historical,  and 

^professional,  should  of  course  be  as  complete  as  possible. 

~|  A  perfect  system  of  records  should  show  not  only  the  history 

f  each  patient,  but  of  each  ward  and  each  bed.     For  instance, 

f  each  bed  a  number  and  the  furniture  of  that  bed  a  corre- 
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Bponding  one,  if  two  SQCceasive  cases  of  Bepticffimia  or  erysipelas 
occuired  in  the  same  bed  we  should  have  some  clew  as  to  the 
canees  of  snch  diseases. 

I  recommend  that  as  soon  as  the  Hospital  is  completed  and 
organized,  there  be  undertaken  the  publication  of  an  annual 
volume  of  reports  similar  in  character  and  plan  to  those  issued 
by  Guy's  and  St.  Bartholomevr's  Hospitals.  This  volume  should 
contain  accounts  of  the  more  interesting  cases  treated  in  the  Hos- 
pital and  Dispensary,  and  records  of  original  investigations  made 
by  the  Resident  Physicians  and  Students.  If  every  student 
graduating  in  the  Medical  Department  were  required  to  prepare 
a  thesis  which  should  contain  some  original  observations  or  in- 
vestigations, this  volume  would  be  a  proper  means  of  their  publi- 
cation. It  should  be  edited  by  a  committee  of  the  Professors  of 
the  Medical  School,  to  which  should  be  added  the  Physician-in- 
Charge  of  the  Hospital. 

The  Dispensary  for  Out-Door  Relief  should  be  connected  with 
the  building  designed  for  the  instruction  of  students,  which 
should  be  entirely  separated  from  the  main  administration  build- 
ing. 

If  the  Medical  School  be  organized  upon  the  plan  which  I  have 
indicated,  the  greater  part  of  the  clinical  instruction  will  be 
given  in  the  Wards  and  in  the  Dispensary  ;  and  not  in  the  Am- 
phitheatre which  will  be  used  mainly  for  surgical  operations 
and  for  walking  cases,  that  is,  patients  not  confined  to  their 
beds. 

It  is  very  seldom  that  it  is  desirable  to  bring  a  patient  confined 
to  his  bed  into  the  Amplutheatre  except  for  a  siirgical  operation, 
and  the  Pliysician-in-Chai^e  of  the  Hospital  should  liave  the 
power  of  preventing  tlie  taking  of  any  given  patient  to  the  Am- 
phitheatre. 

For  surgical  operations  it  is  iisually  much  better  that  the  pa- 
tient should  be  taken  to  the  Amphitheatre,  not  on  account  of  the 
students  so  much  as  because  of  the  special  facilities  of  room, 
light,  and  apparatus  there  provided  for  such  pui-poses. 

For  the  Dispensary  for  Out-Door  Relief  fliere  will  be  required 
two  or  three  waiting-rooms  for  the  patients,  and  seveml  rooms 
for  the  Physicians'  use.  The  more  subdivision  is  made  in  tills 
Department,  by  affording  facilities  for  special  brandies,  as  for 
iliseases  of  the  Eye  and  Ear,  tlie  Tliroat,  the  Skin,  diseases  of 
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Ibe  Nervous  System,  etc.,  the  better  will  be  the  results,  and  space 

and  conveniences  should  be  provided  for  such  classification. 

The  only  objection  to  removing  the  Dispensary  from  the  fid- 
ministration  building  is  that  it  makes  it  desirable,  although  not 
lolutely  necessary,  to  have  two  Pharmacies.     As  this  gives  a 
lace  for  another  student  or  two,  selected  from  those  who  have 
sceived  a  sufficient  training  from  the  Hospital  Apothecary,  and 
9  the  Dispensary  Pharmacy  will  not  require  a  large  stock  of 
■ngs,  or  fittings,  I  do  not  think  this  objection  of  much  weight. 
It  is  moreover  desirable  that  the  accounts  of  expenses  for  the 
Dispensary  should  be  kept  separate  from  those  of  the  Hosjjital, 
which  will  be  made  easy  by  the  an-angement  proposed. 

In  connection  with  this  part  of  the  institution,  though  not  per- 
manently in  tbe  same  building,  I  think  it  is  most  important  that 
Ithire  should  be  a  Pathological  Labomtory,  with  facilities  for 
microscopic  and  photographic  work. 

The  value  of  the  Hospital  with  regard  to  the  welfare  of  the 
ntients,  as  an  aid  to  the  Medical  School,  and  as  a  means  of  pro- 
iloting  improvement  in  the  science  and  art  of  Medicine,  will  de- 
tend  largely  upon  the  perfection  with  which  this  part  of  the  in- 
litntion  is  equipped  and  organized,  and  upon  the  regulations 
hich  govern  its  use,  and  especially  the  recording  of  the  work 
irformed  in  it. 

ox   TirE  CAUSES  OF  HOSPITALISM,    OE  THE  nURTFUL 
INFLUENCE  OF  HOSPITALS. 

|[The  air  in  a  hospital  ward  is  made  impure  and  hui-tful  in  two 
by  different  ways. 

~?ir9t,  it  is  contaminated  with  gases  derived  from  the  lunga 
1.  bodies  of  the  patients,  from  the  decompositions  of  their  se- 
tions  and  excreta,  and  from  the  products  of  combustion, 
lese  gases  are  carbonic  oxide,  and  carbonic  acid,  sulphur- 
1  and  phosphnretted  hydrogen,  and  ammonia  and  its  com- 
B  and  substitution  products, 
ffhese  gases  seldom  exist  to  a  dangerous  amount,  and  their  sufli- 
Tit  dilution  with  fresh  air  prevents  them  from  being  injurious 
lo  health. 
The  second  kind  of  contamination  in  a  liospital  consists  of 
UQute  particles  of  solid  or  semi-solid  insoluble  matter,  derived 
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directly  or  indirectly  from  the  bodies  of  the  patients,  of  which 
they  once  formed  a  part.  Some  of  these  particles,  if  placed  in 
contact  with  a  living  sorface,  aa  of  the  mouth  or  lungs,  or  of  a 
wound,  will  either  grow  and  reproduce  themselves,  or  they  will 
change  the  mode  of  action  of  the  part  with  which  they  come  in 
contact,  or  they  may  do  both,  and  in  either  event  will  affect  the 
blood,  and  weaken  or  alter  the  natural  process  of  life ;  in  other 
words,  they  will  cause  or  aggravate  disease. 

It  is  to  these  particles,  known  as  disease  germs,  contagia,  mi- 
crozymea,  micrococci,  bioplasm,  germinal  matter,  etc.,  according 
to  the  different  theories  which  are  held  as  to  their  nature  and 
mode  of  action,  tliat  are  supposed  to  be  due  the  majority,  if  not 
all,  of  the  contagious  and  infectious  diseases,  Including  those 
specially  prevalent  in  hospitals  and  referred  to  in  the  term 
"  Hospitalism," 

In  certain  diseases  of  the  skin  and  in  a  peculiar  affection  of  the 
ear,  we  have  strong  reasons  for  believing  that  the  causes  or  con- 
veyers of  the  disease  are  certain  minute  fungi,  but  the  majority 
of  the  contagia  are  probably  rather  animal  than  vegetable  in  their 
nature. 

If  subjected  to  warmth  and  moisture  tliey  rapidly  decompose 
and  lose  their  specific  powers,  but  if  partially  dried,  they  ret^ 
their  vitality  (if  the  term  may  be  used)  for  a  long  time,  very 
much  ns  dried  yeast  does,  and  after  the  lapse  of  weeks — or  in 
some  oases  of  years — will  act  in  the  presence  of  moisture  and 
warmth  very  much  as  tln^y  would  in  the  hour  of  their  first  sepa- 
ration from  the  body. 

I  am  satisfied  tliat  I  have  seen  scarlatina  produced  by  some  of 
these  particles  wliicli  had  been  preserved  in  a  blanket  carefully 
packed  away  for  four  years.  Tliey  resist  tlic  action  of  cold  and 
of  weak  alkalies,  such  as  soap  and  water,  to  a  surprising  degree, 
indeed  in  some  cases  ihey  seem  to  gain  new  powers  in  the  latter 
fluid,  whicli  is  not  a  deairable  cleansing  agent  in  a  hospital. 
Tliey  are  destroye<l  by  a  sufficiently  liigh  temperature,  or  if 
moist,  by  chlorine,  sulphurous  acid,  and  ozone  ;  and  by  a  num- 
ber of  agents  known  as  disinfectants. 

Whatever  may  be  the  opinions  held  as  to  the  nature  of  these 
diseased  germs,  and  their  mode  of  origin  and  propagation,  tliey 
are  what  we  have  to  fear  and  to  provide  against  in  tlie  construc- 
tion of  a  hospital.    They  are  on  and  in  the  dressings,  the  sponges, 
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the  instruments  and  apparatus,  the  bedding  and  clothing  of  the 
patients,  thu  persona  and  clothing  of  the  physicians  and  attend- 
ants. The  finger-nails  of  the  latter  are  full  of  danger,  \Vherover 
there  is  a  ledge,  or  projection,  or  crack  in  the  mird,  lliese  inriai- 
ble  particles  are  liuble  to  lodge,  and  becoming  dried,  to  be  dis- 
placed by  currents  of  air.  Under  certain  cii-oumstances  it  is 
probable  that  a  single  one  of  these  jmrticles  is  sufficient  to  set  up 
a  morbid  process  if  brought  in  contact  with  the  living  body. 
For  some  of  them,  as  in  Small-Pox,  the  results  are  the  same,  or 
nearly  the  same,  no  matter  where  or  in  what  succession  they  are 
applied ;  for  others,  as  in  Erysipelas  and  septiciemic  poisoning, 
or  inflani  motions  of  mucous  membranes,  the  results  vary  accord- 
ing to  locality  of  affection,  and  to  modifications  of  the  germs 
by  their  parents.  That  is  to  say,  an  Eiysiiwlas  germ  may 
give  rise  to  puerperal  fever,  and  this  again  to  fatal  septicjpmia 
if  inoculated  throngh  a  scratch  on  the  finger  of  the  attend- 
ant. 

It  is  very  desirable  that  this  subject  of  conta^um  should  be 
dearly  understood  in  this  connection,  and  that  the  above  state- 

lents  should  be  considered  not  as  theories,  but  as  an  account 
facts  which  it  is  easy  to  verify. 

It  is  particularly  nwessary  to  remember   that  one  of  these 

.rticles  cannot  be  diluted. 

AVu  may  by  diluting  the  air  remove  a  certain  number  of  the 
.3,  with  the  effect  that  in  a  cubic  foot  of  air  there  shall  be 
t  ten  iniilead  of  one  hundred,  and  that  therefore  the  proba- 
ties  of  coming  in  contact  with  one  are  correspondingly  dimin- 

led  !  but  if  it  chances  that  one  particle  falls  on  the  wound,  the 

lults  will  be  nearly  the  same  as  if  no  dilution  had  bei?n  made. 

If  yon  are  standing  on  a  plain  across  which  a  tile  of  men  are 

Ing,  your  chances  of  escape  are  of  course  better  if  there  are 

it  ten  men  shooting  instead  of  one  hundred  :  but  if  one  of  the 
does  chance  to  hit  yon,  the  practical  difference  will  probably 

it  be  appreciable. 

The  experiments  of  Chauvean,  on  the  effects  of  dilution  of  the 
s  of  Sheep-Pox,  show  that  when  this  is  diluted  with  ten 
thnu.sand  {10,f>0<t)  times  its  bulk  of  water,  about  one  inoculation 
out  of  tWfDty  will  take  effect,  and  the  results  will  bo  the  same 
as  if  undiluted    matter  were  used  (showing   conclusively  that 

le  contagion  cannot  be  soluble,  but  must  consist  of  extremely 
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miDDte  particles  snspended  in  the  Uqaid).  I  commend  for 
special  atteotion  in  this  connection  a  most  ralnable  paper  on  this 
subject  bj  Dr.  Bardon  Sanderson,  "On  the  Intimate  Patholc^y 
of  Contagion,"  in  the  twelfth  Report  of  the  Medical  Officer  of  the 
Privy  Council,  1869,  and  liis  supplementary  Report  on  the  same 
subject  in  the  Report  of  the  following  year. 

During  the  years  1867  and  1868  I  was  engaged  in  a  series  of  in- 
vestigations on  the  minute  fungi,  bacteria,  and  microz^'mea  of 
various  lunds  as  causes  or  carriers  of  disease ;  and  I  can  from 
persona!  experience  and  obser^'ation  confirm  the  majority  of  Dr. 
Sanderson's  observations  with  regard  to  these  minute  organisms. 

Xo  system  of  diluting  the  air  of  an  hospital  ward  will  give  ab- 
tsolote  security  from  the  action  of  contagion,  and  we  can  there- 
fore understand  why  it  is  that  the  usual  mode  of  ventilation  can 
never  afford  perfect  secant}'  against  the  hospital  diseases,  not 
even  if  we  double  the  cubic  sjKice.  and  triple  the  air  supply 
usually  considered  sufficient. 

Furthermore,  the  ordinary  processes  of  disinfection  will  not 
certainly  destroy  all  these  contagia  under  the  conditions  in  which 
they  are  found  in  a  hospital  ward.  The  gaseous  disinfectants, 
such  as  sulphiirons  acid,  chlorine,  and  ozone,  probably  have 
little  action  on  dried  albuminoid  matter  such  as  forms  a  pseudo- 
membranous investment  of  these  organic  particles  after  a  brief 
exposure  to  wann  dry  air.  If  a  good,  but  dry  vaccine  crust 
were  placed  in  a  room,  and  that  room  were  filled  with  sulphur- 
ous acid  or  chlorine  gases  in  the  ordinary  way,  I  do  not  think 
that  the  specific  vitality  of  the  crust  would  be  materially  injured 
e.vcept  by  a  verj'  long  ex]>osure. 

And  if  liquid  disinfectants  be  used  it  is  verj'  difficnlt  to  apply 
them  so  tlioroughly  and  universally  as  to  give  the  desired  secu- 
rity. 

We  know  by  experience  that  if  a  number  of  men  affected  with 
riieumatism,  disease  of  the  heart,  organic  disease  of  the  stomach, 
])aralysis,  etc.,  are  placed  together  in  a  ward,  the  danger  of  Hos- 
pitalism and  infection  arising  among  them  is  exceedingly  small, 
not  greater  probably  than  would  be  produced  by  placing  a  like 
number  of  well  men  under  the  same  circumstances.  But  if  we 
^lace  ia  that  ward  cases  of  fever,  or  of  inflammatory  disease  of 
any  of  the  raucous  membranes,  as  of  the  throat,  lungs,  intes- 
tines, etc.,  we  have  introduced  an  element  of  danger.     By  veu- 


ation  and  thorough  scii-nriflc  cleanlinesa  this  ilaiigor  may  he 
almost  wholly  aviTted,  and  this  is  the  theory  of  good  hospital 
managempiit  as  nsoally  taught. 

It  will  no  donbt  occur  to  any  one  reflecting  on  this  matter  that 
it  would  be  well  to  isolate  these  dangerous  elements,  and  that 
the  old  proverb  about  the  "ounce  of  prevention,"  etc.,  may  be 
properly  applied  in  such  a  case.  And  there  is  no  doubt  that  it 
wonld  be  well,  so  far  aa  the  patients  are  concernt'd  at  least,  to 
carry  their  classiiication  and  corresponding  separation  to  a  much 
-greater  degree  than  is  done  in  the  majority  of  hospitals. 


ui 


IT.      TEMPORAllY   VERSUS   PERMANENT   HUSI'ITAI.S. 

A  number  of  large,  carefully  planned,  and  costly  hospitals 

ve  been  erectfd  within  the  last  twenty  years,  in  which  all  the 

commendations  of  those  who  have  given  most  attention  to  the 

■bject  hare  been  carried  out,  including  isolated  wards  or  wJiat 

called  the  pavilion  plan,  with  impervious  walls  and  tloora, 

undant  air  space,  and  careful  provision  for  ventilation. 

But  with  all  this,  it  is  believed  by  many,  and  ia  confidently 

ted  with  appeals  to  statistics,  that  the  results  given  by  these 

ititutions  liavo  not  been  commensurate  with  the  labor,  money, 

'  IngBnuity  expended  upcm  tUera. 

After  a  time  in  many  of  these  Hospitals,  and  in  some  of  them 

iry  soon,  some  of  the  ill  effects  which  physicians  usually  attri- 

te  to  impure  air  and  contagion,  such  as  Erysipelas  and  puer- 

irat  diseases,  or  a  tendency  to  slow  and  imperfect  recovery  in 

ordinarj-  maladies,  have  made  their  appearance,  in  which  case 

attempts  at  purification  and  disinfection  have  not  alwaj's  been 

successful. 

The  results  of  the  expt?rience  of  military  surgeons  with  Wooden 

.rracka  and  Tent-IIospitalH,  esjR'cially  in  the  latt;  war  in  this 

intry,  and  in  the  move  recent  contests  in  Europe,  led  to  the 

recommendation  that  similar  structures  should  be  adopted  for 

all  hospitals,  not  only  for  the  reaaon  that  such  structures  are 

more  easily  ventilated  and  disinfected,  but  on  the  ground  that 

f  building  continuously  occupied  by  sick  or  wounded  men 

I  become  contaminated,  that  its  walls  and  floors  will  them- 

ves  become  sources  of  infection,  that  it  will  be  better  to 

troy  or  abandon  them  wlien  this  occurs,  and  therefore,  for 
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economical  reasons,  that  they  should  be  built  cheaply  ^v^th  refer- 
enctj  to  such  destruction. 

A  formulization  of  this  doctrine  was  given  in  a  "Report  on 
the  Barracks  and  Hospitals  ol  the  Army,'"  Circolar  No.  4,  Wat 
Department,  Surgeon-General's  Office,  Washington,  D.  C,  1870, 
4to,  pp.  XXII.-XXni.,  in  the  following  words:  "Our  hospi- 
"  tals  approach  more  nearly  in  size  and  character  the  so-called 
' '  Cottage-Hospitals  of  England  than  any  others.  Tliey  are  satis- 
"  factory  in  one  resjicct,  that  they  arc  almost  all  temporary  ho3- 
"pitals.  This  I  consider  a  dei:ided  advantage,  as  I  believe  that 
"  no  hospital  should  be  constructed  with  a  view  to  its  being  used 
"  as  such  for  more  than  fifteen  years.  If  the  money  required  to 
"put  up  such  structures  as  the  New  York  Civil  Hospitals,  the' 
"  Rhode  Island  Hospital,  or  the  Cincinnati  Hospital  were  divided' 
"into  two  equal  parts,  one-half  being  used  to  erect  fi-ame hoajH- 
"tals  of  the  same  capacity  as  the  stone  and  brick  hospitals 
"actually  built,  and  the  other  half  being  pnt  out  at  interest  at 
"six  (G)  per  ceut.,  a  complete  new  hospital  could  be  furnished 
"every  twelve  years  for  an  indefinite  period  to  come."  ' 

At  the  time  when  I  wrote  this,  /.e.,  daring  the  years  1809-1870, 
I  was  on  special  duty  in  the  Treasury  Department,  advising  with. 
regard  to  the  reorganization  and  reform  of  tlie  Marine  Hospitid 
Service,  which  at  that  time  was  in  bad  condition.  One  of  the 
reforms  which  was  most  uigently  needed  in  that  Departmait 
was  in  the  mode  of  constructing  hospitals,  which  up  to  tfaaif 
time  had  been  very  expensive,  and  with  one  exception,  the  new 
Marine  Hospital  at  Chicago,  were  built  on  very  improper  plans. 

I  was  therefore  urgent  and  persistent  in  recumniendations  tt 
the  Secretary  and  to  the  Architect  of  the  Treasury  in  favor  a£ 
the  temporary  plan,  using  especially  the  argument  for  economy 
given  above. 

I  have  given  this  brief  history  in  order  that  the  motives  whictaa 
prompted  the  recommendation  of  this  temporary  plan  may  b» 
understood. 

It  is  certainly  one  way  of  solving  the  problem,  and  for  certain 
kinds  of  hospitals  I  believe  it  to  be  Che  best  plan  which  can  be 
pursued, 

But  the  statement  that  this  temporary  character  should  be 
adopted  for  all  hospitals,  and  especially  all  parts  of  hospitals, 
was,  I  am  now  satisfied,  too  sweeping.     That  is  to  say :  I  do  not 
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:mk  it  necessary  that  all  the  buildings  of  an  hospital  slioukl  bw 
destroyed  or  removed  :it  eertain  regular  intervals,  in  order  to 
prt-vent  infection,  and  tliero  are  some  things  to  be  taken  into  ac- 
count in  favor  of  more  permanent  structures  under  certain  cir- 
cumstances tu  which  I  did  not  give  sufHcieut  consideration. 

Barrack  Hospitals  are  best  suited  for  Government  purposes, 
for  contagious  and  infectious  diseases,  and  in  general  where 
ranch  subdivision  of  patients  is  unnecessary,  where  number 
of  attendants  and  cost  of  fuel  is  not  taken  into  account,  and, 
as  I  have  above  remarked,  for  hospitals  which  are  liable  to  be 
mismanaged. 

It  must  be  remembered  that  Military  Hospitals  can  usually  be 
placed  where  there  is  ample  room  for  separating  the  numerous 
buUdiugs  which  are  essential  to  the  Barrack  plan,  they  receive 
adult  males  only,  aud  these  of  a  better  class  than  those  entering 
Civil  Hospitals,  In  theii-  management  the  interests  of  no  Medi- 
cal School  or  other  institution  need  be  consulted,  and  above  aU 
they  are  under  the  direct  charge  of  a  medical  man  selected  for 
the  pni7>ose,  whose  responsibility  for  and  interest  in  their  pi-oper 
condition  is  direct  and  personal,  and  whose  power  is  very  great. 
It  is  an  error  to  suppose  that  a  Barrack  Hospital  will  prevent 
Hospitalism.'  Certainly  in  our  large  Army  Hospitals  we  Lad 
'  le  Hospital  Diseases,  aa  every  surgeou  of  experience  knows,  and  I 
,Te  myself  emptii.'d  a  Barrack  ward,  and  placed  the  men  in  teuts, 
account  of  the  apijearauce  and  persistence  of  septic  disease, 
I  have  seen  a  decided  tendency  to  erysipelas  and  pyaemia  ap- 
pear in  a  most  characteristic  Barrack  ward,  an  unplastered  build- 
witU  excessive  ridge  ventilation,  within  six  weeks  after  it 
first  occupied.  The  weather  was  warm  and  for  a  week  there 
little  wind,  so  that  the  process  of  natural  ventilation  was 
.tisfactorj'. 
1  I  think  that  the  experience  of  most  Army  Surgeons  will 
with  my  own,  that  for  cases  of  wounds  or  acute  fi-veis 
are  better  than  Barracks,  and  in  warm  weather  that  ojien 
are  better  than  closed  tents.     The  great  advantages  of  a 


I   (')  Dr.  Hhy  (Anatraliiin  Hed.  Joom,,  Aug.,  I9T4)  conaiderg  thatiroixlen  ntmctuKs are 
Mtl;  mmnfpctant  by  reason  of  their  action  on  tbs  Oxygon  of  the  Air,  pioduciug 
p  peroxide  of  Iljdrogen. "    (Oione  ?1 — Such  power  of  thia  kind  at  they  may  Bpecially 
IftTO  ia  due  to  ttie  tesins  in  the  wood,  and  must  be  very  small. 
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Barrack  Hospital  are :  First,  that  it  costs  less,  and  will  there- 
fore be  abandoDed,  dtsti-oyed.  or  modified  with  less  hesitation 
tliau  a  more  costly  structure  ;  second,  that  the  wards  being  but 
of  one  story,  It  is  easier  to  arrange  the  ventilation. 

The  question  as  to  the  number  of  stories  is,  however,  totally  diB^ 
tinct  from  that  of  tlie  permanence  of  the  structure,  and  will  bo 
considered  hereafter. 

All  the  arguments  in  favor  of  a  Barrack  Hospital  apply  witlt 
stUl  greater  force  to  one  composed  mainly  of  Tents. 

Tliere  is  little  doubt  tliat  if  all  the  wards  of  the  proposed 
Hospital  be  made  temporary  structures  the  result  would  be  satia-- 
factory  in  all  respects  except  as  to  cost  and  appearance.  Thext 
need  be  no  fear  as  to  the  possibility  of  properly  warming  am 
ventilating  Wooden  Barmcks  or  even  Tents  in  the  coldea 
weather ;  the  real  difficulty  in  ventilation  will  occur  in  warm,  stal 
weather. 

Two  Barrack  wards  have  been  in  use,  winter  and  summer,  a 
St.  Petersburg  since  1871,  and  the  results  have  been  entirely  sat 
isfactory,  so  far  as  warmth  and  fi-esh  air  are  concerned.  Th^ 
secret  of  properly  heating  eiich  structui'es,  or  tents,  consists  i 
placing  the  heating  apparatus  not  in  the  room  to  be  warmed,  I 
below  it. 

The  objections  to  such  hospitals  are  their  inflammability,  tit 
large  space  and  increased  number  of  nurses,  attendants,  and  Is 
borers  which  they  require,  the  amount  of  fuel  necessary,  and  thi 
difficulty  of  enforcing  proper  discipline  among  and  supervislcd 
of  the  employees  and  the  patients,  especially  in  the  location  pro 
posed. 

These  objections  are  serious  ones,  and  their  full  foree  can  onlj 
be  appreciated  by  those  who  have  had  practical  experience  in  tl^ 
management  of  such  hospitals. 

1  am  of  the  opinion  that  all  the  good  qualities  of  a  Barrack  o 
Tent  Hospital  can  be  combined  with  those  of  a  permanent  stmo 
tun?,  in  such  a  manner  as  to  secure  both  the  healthfulness  of  the 
one  and,  to  a  considerable  extent,  the  convenient  and  econoraica 
administration  of  the  other,  and  such  a  plan  1  will  attempt  to 
indicate.  I  shall  again  refer  to  the  temporary  plan,  and  give  « 
sketch  of  how  it  may  be  arranged,  after  describing  the  several 
buildings  which  will  be  required  under  either  system  of  construo 
tion. 
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V,   nEATINQ   ASD   VENTILATION. 


With  regard  to  lit^atiDg,  it  is  neoessEuy  to  keep  in  view  the 
pecnliarities  of  the  climate  of  Biiltimore. 

I  apiK'iid  a  table  (A)  showing  thw  average  annual  temperature 
of  Baltmiore,  with  nmxiiiia  and  minima,  for  the  last  45  years ; 
also  a  tablH  (B)  showing  the  monthly  means,  maxima  and  min- 
ima, for  tlio  last  five  years.  Also  table  (C)  giving  tlie  mean  di- 
rection of  the  winds  for  the  same  period.* 

From  these  tables  it  will  be  seen  that  we  have  to  provide  for 
temi>eratures  var>-ing  from  zero  to  about  100°  F. 

For  at  least  three  montlis  in  the  year  special  provision  against 
cold  will  be  needed,  and  this,  if  ventilation  is  allowed,  can  only 
be  effectually  secured  by  wanning  the  air  before  it  is  admitted 
into  the  wards,  which  can  best  be  effected  by  the  use  of  hot  water 
or  sleam,  in  what  is  known  as  the  method  of  indirect  radiation. 

The  use  of  liot  water  on  the  low  pressure  system  as  a  means  of 
heating  is  specially  satisfactoiy  in  hospitals,  for  the  reason  that 
the  air  is  warmed  by  a  large  surface  at  a  comparatively  low  tem- 
perature, which  in  the  heating  coils  rarely  need  be  over  150°  P.  in 
this  locality,  and  air  thus  warmed  is  much  more  agreeable  and 
lalatary  tlian  when  heated  to  over  200°  P.,  as  it  must  be  by  fur- 
ace  or  )tU.-am  radiators.     The  principal  objection  to  the  hot-water 
Apparatus  is  that  in  the  rapid  changes  of  temjierature  which  oc- 
-  in  this  climate;  in  spring  and  autumn,  amounting  sometimes 
Q  40°  F.  ill  a  few  hours,  it  is  less  manageable  than  steam,  requir- 
^  a  much  larger  time  to  heat  and  to  cool. 
In  the  plan  of  hospital  which  I  shall  recommend,  an  essential 
uture  of  which  is  that  the  pavilions  shall  be  totally  separated, 
nd  therefore  cover  a  larger  space  than  is  usual,  it  is  a  question 
B  to  whether  it  will  be  advantageous  or  possible  to  centralize  thts 
lieating  apparatus,  especially  if  hot  water  is  used,  so  that  t)io 
npply  may  all  come  from  one  or  two  boilers,  or  whether  it 
ill  not  be  better  that  the  heating  ajipai-atus  shall  be  divided 
Into  several  sections,  even  to  the  extent  of  giving  one  to  each 
'building. 
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Tlie  use  of  open  fireplaces  in  liospitals  has  been  strongly  re- 
commended as  being  a  vely  effectual  means  of  providing  for  the 
exit  of  air,  as  giving  a  cheerful  appearance  to  the  room,  and  be- 
cause the  direct  radiant  heat  wliich  they  afford  is  specially  agree- 
able, since  it  does  not  raise  the  temperature  of  the  air  directly, 
and  it  is  better  that  the  heating  beyond  a  temperature  of  about 
45°  F.  of  the  air  inspired  should  be  effected  in  the  lungs.  When 
cool  ail-  is  breathed  transpiration  from  the  lungs  goes  on  rapidly, 
thus  favoring  the  rt'moval  of  effete  organic  matter,  for  air 
breathed  at  45°  P.  and  expired  at  9.^°  P.  will  take  up  SO-S  more 
vapor  than  air  inhaled  at  60°  P.,  if  the  previous  relative  satura- 
tion is  the  same. 

If,  however,  the  moisture  in  the  air  at  60°  F.  is  not  increased 
over  that  at  45°  P.  it  will  take  up  the  same  amount  of  watery 
vapor  in  rising  to  95°  P.  through  the  action  of  respiration,  but 
with  this  important  difference,  that  the  moisture  in  the  former 
case  will  be  largely  derived  from  the  lining  membranes  of  the 
nose,  mouth,  and  windpipe,  while  in  the  latter  it  will  be  taken 
from  the  smaller  cells  of  the  lungs,  and  with  it  certain  organic 
matters  and  products  of  their  decomposition  which  if  not  removed 
will  produce  discomfort,  and  if  in  excess,  disease. 

The  objections  to  fireplaces  are  that  they  waste  fuel,  increase 
labor,  cause  noise  and  dust,  and  are  somewhat  dangerous.  Tliere 
is  also  always  a  liability  tliat  smoke  and  irritating  gases  will  be 
driven  in  the  TOom  in  certain  conditions  of  the  mind.  The 
greatest  objection  is  that  a  larpe  room  like  a  hospital  wai-d  can- 
not be  heated  satisfactorily  by  fireplaces  alone  when  the  outside 
tempei-ature  is  near  tlie  freezing  jwint,  and  any  attempt  to  sup- 
plement their  action  by  warming  the  fresh  air  8upi>ly  in  any 
way,  destroys  at  once  their  special  advantage  and  reduces  thein 
to  ventilating  shafts. 

Tlie  usual  intention  in  placing  them  in  the  wards  of  permanent 
hospitals,  is  that  tlie  general  tcmperatni-e  of  the  ward  sliall  Ix;  kept 
low  to  suit  the  febrile  cases,  while  the  convalescents  and  those 
who  require  special  wanntli  can  gather  around  the  fii-eplaces. 
As  for  reasons  already  given  it  is  proposed  to  separate  the 
febrile  from  tlie  non-febrile  cases,  this  leason  for  the  use  of  fire- 
places has  no  special  weight. 

The  action  of  a  fireplace  in  a  corner  of  a  ward  as  a  means  of 
exit  for  foul  air,  wliich  is  the  only  advantage  it  has  worth  con- 
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Blderiug,  caa  be  as  well  obtained  if  a  coil  of  liot  water  or  stfaiii- 
jiipes  be  substitnted  for  the  open  fire,  and  this  in  my  opinion 
ivonld  be  much  more  satisfactory.  As  veutiiating  shafts  give 
hftlvr  resnlts  in  the  t-entre  of  the  room  than  in  the  corners, 
l>artly  because  the  air-currents  to  them  do  not  cross  patients' 
beds,  and  partly  becanse  the  air  in  the  shaft  ia  kept  at  ii  liigher 
teniperatnref  I  should  prefer  to  have  them  in  the  centre. 

In  the  smaller  rooms  intended  for  one  or  two  beds,  fireplaces 
may  be  Used  to  mnch  greatt-r  advantage,  and  especially  in  the 
room  intended  for  febrile  cases. 

We  hare  nest  to  consider  the  difficult  question  of  ventilation. 

In  the  letter  requesting  the  preparation  of  this  paper  it  is  stated 
that  "The  various  methods  of  heating,  combined  with  venti- 
"  latiou,  form  professional  problems  about  which  the  most  ox- 
•■  I>ei-ienced  and  best  informed  medical  minds  seem  to  be  far 
"  from  tieing  united." 

The  truth  of  tlus  statement  is  unquestionable,  and  it  is  due  in 
part  to  tlie  fact  that  wliile  the  knowledge  of  what  it  is  desirable 
to  effect  in  heating  and  ventilation  may  be  possessed  by  the  phy- 
sician, he  has  usually  no  practical  knowledge  as  to  the  means  of 
doing  it,  and  in  part  to  the  fact  that  an  attempt  is  almost  aln-ays 
made  to  combine  three  things  which  are  incompatible,  namely  : 
satisfaclorj"  heating,  ventilation,  and  economy.  We  can  obtain 
without  much  diffirnltj"  any  two  of  them,  but  I  have  not  yet  seen 
I  jilan  which  combines  the  three,  if  the  word  economy  be  un- 

Ktood  in  its  usual  sense. 

i  theoretically  perfect  ventilation  implies  that  a  man  shall  in- 
»  uo  air  or  suspended  jiarticle  which  has  previously  been  in 

i  own  body  or  in  thoseof  his  companions.     If,  for  instance,  each 

dent  were  placed  in  a  case  open  at  the  ends  through  which 

■h  air  were  drawn  from  his  bead  to  his  feet  at  the  rate  of 
ut  one  inch  per  second,  and  passed  directly  into  the  foul  air 

tct*,  Ids  ventilation  might  be  said  to  be  perfect,  and  if  these 

•Gs  were  four  feet  square  this  would  require  4,800  cubic  feet  of 
air  supply  per  man  per  hour.  All  the  usual  systems  of  ventila- 
tion aim,  not  at  this  theoretical  perfection,  but  at  rapidly  dilut- 
ing tlie  foul  air. 

I  hove  already  explained  that  while  this  is  satisfactory  for  the 
gas«s  it  is  not  so  for  the  sutrpeuded  particles,  and  therefore  have 
lat  as  far  as  possible  there  shall  be  no  source  of  infeo- 
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tion  iu  the  maiority  of  the  wards,  and  therefore  no  necessity  for 
special  and  costly  appliances  for  their  ventilation. 

Much  as  has  been  written  on  the  sabject  of  hospittd  ventila- 
tion, and  many  and  diverse  as  have  been  the  modes  of  obtaining 
it,  which  have  been  tried,  there  is  singularly  little  positive  infor- 
mation to  be  obtained  as  to  the  relative  efficiency  and  cost  of  the 
different  methods, 

It  will  be  found  that  those  who  have  written  on  the  subject 
usually  give  no  positive  data,  and  I  have  sought  in  vain  in  the 
large  hospitals  in  this  country  for  any  precise  information  as  to 
the  amount  of  air  heated  and  supplied,  and  as  to  the  cost  of 
effecting  it.  I  can  only  say  that  I  have  never  been  in  any  large 
hospital  ward,  either  in  barrack  or  permanent  stractnres,  in 
which,  when  the  ward  was  full,  there  was  not  a  very  perceptible 
and  peculiar  odor  to  one  coming  in  from  the  fresli  air — and  while 
this  test  has,  of  course,  none  of  the  precision  which  an  accurate 
air  analysis  would  give,  it  is  the  only  one  which  has  been  practi- 
cally available. 

As  I  have  never  seen  a  system  of  hospital  heating  and  ventilsr 
tion  wliich  was  entirely  satisfactory,  the  recommendations  which 
I  sliall  make  must  be  to  some  extent  founded  on  theory,  and  as 
the  means  of  producing  the  effects  desired  and  the  question  of 
cost  pertain  rather  to  the  architect  and  engineer  than  to  the 
physician,  I  cannot  pretend  to  propose  a  system  whicli  shall  be 
perfect  in  all  respects,  and  as  this  Hospital  must  be  considered 
as  an  experiment,  to  a  certain  extent,  I  shoidd  endeavor  to  so 
arrange  it  that  the  system  tirst  tried  need  not  necessarily  be  a 
final  one,  but  should  admit  of  modifications  as  found  necessary 
by  careful,  pmctical  trial  in  tlie  first  one  or  two  pavilions  ei'ected. 

It  must  be  remembered  that  to  ventilate  a  ward,  even  in  the 
ordinary  sense  of  the  plirase,  it  is  not  sufficient  to  pass  into  and 
out  of  it  a  large  quantity  of  air.  A  thorough  distribution  and 
mixing  up  of  the  air  must  also  be  secuivd. 

The  mode  of  ventilation  must  differ  in  cold  and  warm  weather. 
For  winter  use  the  methods  may  be  classed  as  follows :  first,  in- 
troduction of  fresh  wann  air  at  the  bottom  and  its  removal  at 
the  top  of  the  room.  On  this  plan,  to  secure  satisfactory  distri- 
bution, it  is  necessary  tliat  the  fresh  air  should  be  introduced 
through  numerous  apertures  at  the  floor  and  taken  out  at  the 
ceiliufi,  in  the  manner  employed  by  Mr.  Eeid  in  the  ventilation  of 
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the  House  of  Commons,  and  by  Mr,  Winans  in  hia  private  resi- 
dence in  Baltimore. 

This  method  aims  to  secure  an  nninternipted  flow  of  fresh 
warm  air  upwards  with  sufficient  rapidity  to  remove  impurities 
ftB  fast  aa  produced,  and  theoretically  it  is  the  most  perfect  sys- 
tem of  heating  and  ventilation,  if  no  regard  be  paid  to  cost,  since 
the  temperature  at  the  floor  is  kept  at  least  as  high  as  in  the 
TipjM-r  part  of  the  room,  and  since  an  enormous  amount  of  fresh 
air  can  be  passed  through  without  perceptible  current.  The 
objection  to  this  mode  of  ventilation  is  its  cost,  which  wonld 
probably  be  not  less  than  double  that  by  the  ordinary  methods. 
The  second  mode  of  ventilation  is  to  introduce  the  fresh  warm 
air  at  the  top  and  draw  it  out  at  or  near  the  bottom.  This  is  the 
most  economical  method,  and  by  proper  aiTangement  of  apertures 
secures  a  thorough  mixing  up  of  the  fresh  and  foul  air.  Tlie  ob- 
jections to  it  are  that  it  is  a  system  of  dilution  rather  than  of  re- 
moval, that  the  upper  parts  of  the  room  are  kept  warmer  than 
the  floor,  aud  that  it  is  extremely  difficult  to  insure  the  proper 
■rking  of  the  aspirating  apparatus  in  all  conditions  of  wmd  and 
reathor. 

A  variation  of  the  second  method  is  to  introduce  the  fresh 
.rm  air  at  the  bottom,  and  also  to  remove  it  at  the  bottom,  the 
lertures  of  exit  and  entrance  being  placed  near  to  or  remote 
•m  each  other.     Barker's  patent  ventilator,  in  use  in  the  new 
'niversity  Hospital  at  Philadelphia,  works  on  this  principle, 
luring  cold  weather  this  plan  is  satisfactory  as  to  amount  of 
though  not,  I  should  think,  as  to  distribution.     During 
irnHlerate  weather  it  is  not  satisfactory  for  hospital  use.     Better 
distribution  and  stronger  aspiration  would  be  obtained  by  carry- 
ing the  tube  for  fresh  warm  air  up  inside  the  foul  air  fine,  to  the 
itop  of  the  room,  and  there  making  the  opening  into  the  room. 
This  second  plan  is  the  one  ordinarily  used,  and  the  main 
lint  to  be  attended  to  in  it  is  the  mode  of  aspiration  to  be  em- 
loyed.     This  may  bi?  effected  by  flreplacea  in  the  corners  or  cen- 
of  the  ward,  by  flues  passing  upwards,  or  by  fines  passing 
wnwiirds  to  a  larger  flue  which  is  connected  with  an  aspirating 
ventilating  chimney  which  may  he  warmed  either  by  the  waste 
t  from  the  boUers  and  furnaces  connected  with  the  adrainis- 
tion,  or  may  have  a  separate  fire  for  that  purpose.     The  plac- 
of  upward  ventilating  flues  in  outer  walls  does  not,  so  far  as 
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my  experience  goes,  give  satisfactory  results  in  very  cold  weather, 
and  tliey  will  vary  in  action  with  the  dii-ection  and  force  of  the 
wind.  Other  objections  to  them  in  point  of  view  of  construction, 
are  given  by  General  Morin,  and  will  be  familiar  to  the  Arcliitect, 
To  rely  entirely  upon  fireplaces  placed  in  the  comers  of  the  ward 
as  means  of  ventilation,  will  not,  I  think,  be  satisfactory,  and  eo 
far  as  regards  ventilation,  I  should  prefer  to  have  them  in  the 
centre  and  to  use  heating  coils  instead  of  open  fire.  Bat  if  a 
satisfactory  aspirating  shaft  can  be  constructed  whicli  will  take 
the  air  from  the  sides  and  corners  of  the  room  near  or  throngh 
the  floor  directly  downwards  to  a  horizontal  dnct  beneath  the 
ward,  and  thence  to  an  aspirating  chimney,  I  should  prefer  it  to 
any  other  mode  of  effecting  ventilation  on  the  second  plan. 

Whatever  be  the  plan  adopted  for  lieatlng  and  ventilating  in 
cold  weather,  if  a  satisfactory  temperature  and  amount  of  air 
anpply  be  attained  it  must  be  at  a  comparatively  large  expense, 
and  tlie  amount  of  fuel  consumed  will  appear  excessive.  This 
is  a  universal  complaint  as  regards  hospitals,  and  the  sttrprifle 
and  disapproval  which  are  usually  expressed  by  those  who  have 
to  pay  the  bills  are  due  to  the  fact  that  they  compare  the  cost 
with  that  for  heating  other  buildings  of  about  the  same  size. 

In  this  Hospital,  when  completed,  the  fuel  consumed  must  not 
only  heat  the  buildings,  bnt  must  do  mechanical  work  to  the  ex- 
tent of  lifting  more  than  one  ton  weight  of  air  per  minute,  to  a 
height  of  from  50  to  100  feet.* 

So  long  as  proper  ventilation  is  secured,  no  matter  by  what 
means  nor  what  form  of  heating  apparatus  is  employed,  it  will 
take  between  two  and  three  times  as  much  fnel  to  keep  the  wards 
comfortable  in  cold  weather,  as  would  be  required  for  the  same 
rooms  furnished  with  only  the  ordinary  amount  of  window  space 
and  used  for  ordinary  purposes. 

To  secure  proper  ventilation  of  a  ward  in  warm  weather,  by 
what  is  called  the  natural  system  of  ventilation,  it  is  desirable 
that  the  ceiling  shall  not  I)e  flat,  and  it  is  owing  to  the  fact  that 
an  arched  or  peaked  ceiling  can  be  so  mnch  more  readily  obtained 


*  A  cnbic  foot  oF  oir  nt  temp.  GO'  Dml  30'  Bar,  wci);hB  about  5H2  groinB  if  pertoMj 
irj,  nnd  .^38.(1  graius  if  saturateil  with  moiHtvirc.  In  the  first  case,  13.157,!!  cubic  feet 
will  weigh  about  1,000  lbs.,  aud  in  the  second,  1!J,242.o;  oi  as  a  mean  result,  ons 
ponod  of  Eir  inonsurca  13.2  ctt..  aud  a  ton  of  2,000  lbs.,  26,400  eft. 


I  room  wliich  has  not  another  over  it  tliat  is  due  the  superi- 
ority of  one-story  over  two-story  buildings  for  hospital  wards 
daring  warm  weather.  On  the  other  hand,  rooms  with  high  or 
peaked  ceilings  are  mneh  more  difEcult  to  heat,  and  in  our  one- 
story  barrack  hospitals  with  ridge  ventilation,  it  was  found 
necessarj-  to  take  extra  precautions  to  close  all  ajjertun.'s,  in  order 
to  keep  them  moderately  comfortable,  with  the  outside  tenipera- 

-■  at  or  bplow  the  freezing  point. 
fc-lCatiiral  ventilation,  as  I  have  said,  cannot  be  relied  upon  in 
still  weather.     The  ase  of  a  fan  under  such  rircumstanees 
■will  be  found  to  give  powerful  assistance,  and  admits  of  cooling 
the  insufflated  air  to  a  certain  extent.     It  is  also  a  valuable 
meaus  of  regulating  and  controlling  the  supply  of  fresh  air  and 
of  supplementing  defective  action  of  the  aspirating  Hues  in  cer- 
tain conditions  of  the  weather  ;  and  I  reconmiend  its  employment 
in  this  Hospital,    Tlie  maximum  amunnt  of  air  to  be  supplied 
may  be  estimat^^  for  the  ordinary  wards  at  one  cubic  foot  per 
man  per  second.     The  fan  should  have  a  capacity  of  about  600 
feet  jier  second.     It  will  be  seen  that  the  selection  of  the  mode 
of   heating  and  ventilation  is  largely  a  question  of  money. 
For  instance,  the  increased  cost  of  the  first  over  the  second 
method  of  ventilation  a.bove  described,  if  applied  to  all   the 
wards  of  this  Hospital,  may  ronghty  be  estimated  at  S10,000 
-[H-r  annum,  and  as  it  seems  to  me  that  this  amount  of  money 
^^tiu  do  better  service  in  other  ways,  I  recommend  the  employ- 
^H|ent  of  the  second  method,  except  for  a  few  of  the  smaller 
^H^rds,  or  perhaps  for  one  pavilion,  for  purposes  of  comparison 
^^rad  experiment. 

Tile  sizes  of  the  ventilating  flues  and  chimneys  required  may 
be  rtwdily  calculated  by  the  formula!  given  by  General  M^inn  in 
his  "  Etudes  sur  la  ventilation,"  and  his  "Manuel  du  ehauifage 
el  de  la  ventilation,"  using  his  maximum  air  supply  of  100 
cubic  metres  i>er  hoar.  If  one  large  central  aspirating  chimney 
is  to  be  employed,  it  mnst  be  about  8  feet  in  diameter  at  the 
top,  and  not  less  than  130  feet  high.  An  aspirating  chimney 
for  one  pavilion  must  have  a  flue  of  not  less  than  8  square  feet 

^■I'l  think  that  the  most  satisfactory  results  will  be  obtained  by 
^^Bving  to  each  pavilion  its  own  heating  and  ventilating  appa- 

r 
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I  give  itt  Figures  1  and  2  (Plate  I.),  floor  plans  of  such  a  pavil- 
ion as  I  would  recommend  : 

Plan  No.  1  is  intended  for  a  two-story  pavilion,  and  an  essential 
feature  of  it  is  that  the  two  floors  are  entirely  cut  off  from  each 
other,  as  the  stairs,  dumb-waiter,  and  lift  open  only  to  the  cater  air. 

If  the  pavilion  has  its  own  heating  and  ventilating  apparatus 
the  main  flue  would  come  between  the  dining-room  and  kitchen, 
and  should  have  about  8  square  feet  area,  with  extra  grate  sur- 
face below. 

Plan  No.  2  is  the  same  applied  to  a  one-story  pavilion,  and  also 
shows  a  variation  in  the  number  of  windows.  I  do  not  think  it 
desirable  to  have  one  window  to  every  bed  in  two-story  buildings, 
as  it  increases  the  difficulty  of  heating  and  ventilation  in  cold 
weather,  without  giving  corresponding  benefit. 

There  are  no  dust  flues  or  clothes  shoots  in  the  pavilion,  I 
would  have  galvanized  iron  boxes  with  tight-fitting  covers  to  be 
moved  about  the  ward  on  cars  with  large,  rubber-tired  wheels. 
When  bedding  is  to  be  removed,  one  of  these  boxes  should  be 
taken  to  the  bed,  the  clothing  placed  in  it,  the  cover  fastened, 
and  the  box  wheeled  off  to  be  sent  down  the  lift  to  the  basement, 
and  thence  on  another  car  to  the  centre  building,  where  its  con- 
tents can  be  treated  as  may  be  desirable. 

The  small  wards  I)  and  E  are  for  patients  who  may  require 
separate  rooms,  not  on  account  of  acute  or  dangerous  disease, 
but  because  of  ner\-ousnes3  or  irritability,  weak  eyes,  etc.,  etc. 
When  not  occupied,  and  in  certain  wards,  D  would  be  used  by 
the  physician  as  an  examining-room,  etc. 

L  is  a  ward  for  acute,  febrile,  and  doubtful  cases,  in  Tvliich 
special  modifications  of  light  and  temperature  are  desirable.  No 
case  of  contagious  disease  is  to  be  admitted  to  any  part  of  these 
pavilions,  and  if  any  case  appear  it  is  to  be  promptly  removed, 
with  bed  and  bedding.  If  a  second  case  appear  soon  after  the 
first,  the  ward  is  to  be  emptied  and  disinfect<.'d. 

The  plan  given  is  not  intended  to  apply  literally  to  all  the 
pavilions,  but  only  to  give  a  general  outline  of  arrangement. 

I  have  placed  the  width  of  the  main  ward  at  26  feet.  If  it  be 
made  wider,  up  to  30  feet,  it  will  be  better,  but  the  length  must 
not  be  diminished. 
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In  the  plan  each  patient  has  a  little  orer  100  feet  of  floor  space, 
~  each  bed  has  about  8  feet  wall  epace.  This  last  nmsl  not  be 
inish«<],  so  that  if  the  ward  is  made  28  feet  wide  each  b«d 
t  have  112  feet  floor  space. 
In  some  of  the  pavilions  it  will  probably  be  desirable  to  hare 
main  ward  shorter,  i.e.,  for  18  or  30  patients,  and  the  isc^ti<»i 
:s  increased. 

The  oii<vstor>'  pavilioa  for  surgical  cases  should  be  lai^^r,  for 
th  patient  should  have  10  feet  of  wall  space. 
These  pavilions  are  to  have  basements  about  9  fe«t  high, 
entirely  above  groaiid,  and  floored  with  asphalt,  whii-h  are  to 
contain  nothing  but  h'^ating  and  ventilating  apparatus,  and  arp 
to  communicate  with  the  central  building  by  a  closed  corridor  10 
feet  wide.  The  top  of  this  corridor  may  be  an  open  corridor 
leading  to  the  ward  floor. 

It  is  to  be  noted  that  with  the  pavilion  thtis  elevated,  and  by 

llie  use  of  iron  gates,  etc.,  a  very  considerable  amount  of  cmjtrol 

is  given  over  the  movements  of  patients,  and  of  visitors  to  them. 

The  corridors  leading  to  the  central  building  divide  the  grounds. 

wliile,  being  entirely  below  the  level  of  any  ward,  they  do  not 

interfere  with  ventilation. 

The  question  as  to  tlie  relative  advantages  of  one  and  two^iorr 

kvilions  is  totally  distinct  from  that  of  permanence,  and  no 

tthoritative  answer  can  be  ^ven  as  to  the  advantages  of  one- 

iry  structures,  for  the  reason  that  there  are  no  tnistworthy 

^rvations  as  to  their  relative  healthful ness. 
The  argniuents  in  favor  of  one-story  paiiilions  are  sufficiently 
"1  known  and  are  well  summed  up  by  Dr.  Geo.  Derby  in  a 
sper  on  Hospitals,  in  the  Fifth  Annual  Report  of  the  State 
.rd  of  Health  of  Massachusetts  for  1874,  the  main  reason  being 
.t  it  is  easier  to  secure  good  ventilation  in  them. 
Although  the  most  satisfactory  wards  which  I  have  seen  prac- 
.lly  tested  have  been  in  one-story  barrack  stmcturea,  1  must 
ly  that  I  have  not  found  any  reliable  evidence  as  to  the  nn- 
btslthfulness  of  two-story  buildings,  on  account  of  their  height. 
even  as  naually  constructed,  and  I  have  never  seen  a  Iwo-storv 
pavilion,  or  a  plan  of  one,  in  which  the  upper  story  was  entirely 
cut  off  from  thw  lower,  which  can  be  easily  effected,  and  removes 
one  of  the  greatest  objections  to  this  plan. 

With  the  limitations  of  classification  of  patients  which  should 
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be  made,  I  do  not  think  that  the  employment  of  two-stoiy  pavfl- 
ioiis  to  contain  about  75  per  cent,  of  the  patients  would  produce 
any  diflference  in  results  so  far  as  healthfnlness  is  concerned, 
while  in  economy  of  i-onstriictlon  and  management,  and  in  the 
control  of  patients  which  they  afford,  two-story  pavilions  pre- 
sent advantages  which  should  not  be  overlooked. 

It  must  be  remembered  that,  in  an  institution  of  this  kind,  we 
Iiave  to  provide  not  only  for  the  care  of  the  sick,  but  to  some 
(•xtont  for  the  i-estraint  of  the  vicious. 

Much  of  the  disease  which  will  be  treated  in  this  Hospital  will 
\k'  due  directly  or  indirectly  to  Alcohol  and  Venery,  and  it  is  de- 
sirjible  to  pri'vent  patients  with  depraved  appetites  from  perpetu- 
atinj;  or  renewing  their  maladies  by  recourse  to  the  original  cause. 

It  is  also  very  desirable  to  make  the  wards  inaccessible  to  visi- 
tiiiij"  and  (o  ]>atients  and  attendants  from  otlier  wards  who  have  not 
])rii]y'r  authority  to  enter  them.  This  is  much  easier  to  effect  in 
two-istory  buildings  than  in  those  of  one,  which  last  would  occupy 
nearly  the  wliole  ground. 

I  advise,  therefore,  although  not  without  hesitation,  that  a 
])art  of  the  pavilions  be  constructed  of  two  stories,  but  the  de- 
cision of  the  question  must  turn  upon  the  manner  in  which  the 
building  are  to  be  arranged  with  reference  to  each  other,  whicb 
will  be  consideriHl  hereafter. 

1  doubt  very  nuuh  the  advisability  of  attempting  to  make  the 
walls  iiiul  ceilings  of  the  wanls  iinijermeable,  by  the  use  of  cement, 
siliciilt's.  paint,  or  ]iarafRne.  The  amount  of  trausinration  which 
goi's  t>n  tliroufih  an  ordinary  brick  and  plastered  wall  is  very 
coiif  iderable,  and  to  make  il  impermeable  is  somewhat  like  var- 
nishing a  man's  skin  to  keej)  his  uiHU'rclothing  from  Iwing  soiled. 

While  not  ]»rep:in'<,l  to  speak  imsitively  on  this  subject  until  the 
ii'sults  of  llic  two  in(H'.'sse-s  can  be  compared,  which  will  be  done 
ill  a  hospital  now  in  proci-ss  of  construction  near  this  city,  I 
should  ])\vU'r  a  good  ordinary  hai\l  linisli.  with  the  space  between 
tho  plaster  and  the  wall,  or  in  the  hollow  wall,  so  constructed 
that  it  can  be  tilled  with  a  disinfecting  gas  such  as  chlorine  or 
sulphurous  acid,  wlii^ii  desirable,  as  suggested  by  Dr.  Stephen 
Smith,  bearing  in  mind  that  nioistuiv  must  ])recede  the  applica- 
tion of  the  gas ;  and  to  i-ely  upon  this.  ])eriodicaI  scrapings  and 
whitewashing-s,  leavini;  the  room  emi>ty  occasionally,  etc.  One 
soilwl  blouse  of  an  attendant,  or  stuffed  cliair,  or  bai2e  screen,  is 
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lore  dangeroiis  as  a  source  of  infection  than  many  square  feet 
of  plastered  waU.  All  corners  in  all  wards  should  be  made  seg- 
ments of  circles  instead  of  right  angles. 

All  gaslights  in  tlie  wards,    water-closets,    and  bath-roomB 

loiild  contribute  to  the  ventilation,  the  products  of  combustion 
ising  off  through  tubes  connected  with  the  foul  aii-  ducts. 

Doors  should  be  as  plain  as  pt)Bsible,  Those  in  the  new  ward 
of  the  Presbyterian  Hospital  in  Pliiladelphia  are  the  most  satis- 
factory I  have  ever  seen.  The  window-sills  should  be  of  slate  or 
marble,  and  the  windows  should  be  in  three  parts,  with  square 
tops,  and  be  glazed  with  plate  glass.  The  woodwork  of  the 
pavilions  should  be  picked  hard  pine,  aU  joints,  including  tioora, 
to  be  put  together  with  white  lead  saturated  with  oil  and  resin, 
but  not  painted  or  varnished. 

The  general  plan  of  heating  and  ventilation  recommended  is 
shown  in  Fig.  1. 


A.  Side,  showing  ventilation. 

B.  "  '■        heating'. 
M,  N.  Fresli  air  register, 

0,  P.  Ridge  vBntilatioB. 

1,  K.  Vnlyeg. 
L.  Pool  air  o]o«et. 

C.  D.  Foul  air  ducts. 
E,  P.  Preah  air  ducta. 
G.  Heating  coils. 


* 


An  arrangement  for  a  two-story  pavilion  is  shown  in  Pig.  2. 

What  are  called  foul  air  closets  in  the  above  will  be  better 
nnderstood  by  reference  to  Pig.  3. 

Tlie  upper  compartment  B,  is  to  be  used  to  contain  a  spit-cup 
or  other  tiling  which  might  be  offensive,  but  which  it  is  desirable 
to  keep  near  the  patient.     These  closets  should  be  made  of  iron, 
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be  movable,  and  be  passed  throngh  the  disiufecting  proceBS  about 
once  a  month. 

During  cold  weather  the  fresh  air  passes  from  the  fresh  air 
duct  upwards  over  the  heating  coils  and  thence  through  latge 
flues  into  the  ward.  These  flues  should  extend  to  within  one 
foot  of  the  top  of  the  room,  and  should  have  two  openings,  one 
just  above  the  floor,  the  other  at  the  top,  which  opemngs  should 
have  tight-fitting  registers. 


A.  Foul  air  ducts. 

B.  Freeh  air  ducts. 

C.  J'resh  air  fluca  outude  of  coiln. 

D.  Lower  register. 

E.  Upper  register. 
P,G.  ValveB. 

H.  Foul  ait  closet. 

I.  Foul  air  duct. 

K.  Ridge  ventilator. 

O.  n^ating  coils. 


Duiing  ^fal■Ill  weather,  or  when  desired  for  local  purposes,  the 
fresh  air  is  made  to  pass  outside  the  heating  coils.  B3-  this 
arrangement  the  fn-sh  air  ciui  bo  introduced  either  above  or 
below,  and  bj'  llie  lower  ri'gisters,  through  which  in  cold  weather 
waiTu  or  cold  air  can  be  obtained  at  pleasure,  and  by  the  use  of 
screens  of  varnished  wood  or  glass,  a  verj-  considerable  amount 
of  local  variation  in  teni]>eraturo  and  amount  of  moisture  of  air 
supply  can  be  obtained  for  any  given  bed.     The  foul  air  is  to  be 
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moved  by  abpiratnii  duwiiward,  either  by  means  of  one  central 
ating  chimni  \     i  !>y  siuallor  ones  for  each  building,  which 


I 


'Ion]  ail  doMt, 
SO  mches  high 
and  about  12 
18  incbefl  n 
mifoce,  divil 
•d  h7  »  sb  f 
into  two  con- 
psitmeuts,  0 
Ksd  C,  tbe  up- 


Fio.  3. 

ist  will  be  tile  most  satisfactory.  In  warm  weather  the  win- 
bw8  and  ridge  ventilation  are  to  be  nsed.  If  a  fan  is  employed, 
ns  will  be  found  satisfactory  at  all  times  ;  bnt  if  the  fan  is  not 
nilable,  aspiration  will  be  desirable  occaaionally,  in  warm, 
up,  still  weather. 
I  The  difficulty  wliich  exists  in  ventilating  the  lower  ward  of  u 
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two-Story  pavilion  is  seen  in  the  aboye  sketch.  This  will  occur 
more  especially  in  summer  from  the  flat  ceiling  and  dead  air- 
space at  the  top  of  the  room,  and  the  only  remedy  would  be  to 
carry  shafts  from  tlie  ceiling  of  the  lower  story  straight  up  through 
the  roof.  About  four  of  these,  each  18  inches  in  diameter,  would 
be  desirable.  They  would  appear  as  pillars  in  the  upper  ward, 
and  would  not  be  in  the  way  or  unsightly.  It  they  are  used, 
special  precautions  must  be  taken  to  make  their  junction  with  the 
celling  of  the  lower  room  absolutely  air-tight  by  elastic  packing. 

By  the  use  of  Dr.  Sternberg's  automatic  valves,  or  by  the 
apparatus  employed  by  Mr,  Winans,  the  temperature  and  air 
supply  of  a  ward  may  be  made  self -regulating,  or  if  these  are 
allowed  to  vary  it  is  possible  by  galvano-electricity  to  raster 
their  variations  either  at  regular  intervals  or  continuously. 

It  would  not  be  difiicult  to  arrange  in  the  Central  Office  a  series 
of  dials  which  should  show  at  a  glance  for  any  given  ward  or 
room,  or  for  all  of  them,  the  temperature  and  the  amount  of  air 
passing  through  either  the  fresh  or  foul  air  ducts,  or  both, 

I  need  hardly  point  out  the  interest  and  value  of  such  an  ap- 
paratus, and  I  recommend  its  trial  in  one  pavilion. 

The  ventilation  of  the  single  and  two-bed  wards  is  to  be  inde- 
pendent by  fireplaces  in  winter,  and  from  the  ceiling  by  air-shafts 
passing  on  the  inside  walls  to  the  ridge  in  summer.* 

The  ventilation  of  the  water-closets  and  bath-rooms  is  also  to 
be  independent  by  the  central  flue  shown  in  the  floor  plan  of  the 
pavilion.     (Fig-  1.) 

The  motive-power  in  this  flue  is  to  l>e  given  by  a  stove  in  the 
basement,  which  is  to  furnish  tlie  hot-water  supply  by  means  of  a 
circulating  boiler. 

The  water-closets  and  slop  sinks  are  to  be  arranged  around  this 
flue,  and  aiv  to  ventilate  downwards.  The  majority  of  the  water- 
closets  should  be  fitted  with  a  Bidet  attachment,  and  this  is  es- 
pecially desirable  in  the  female  wards. 

Over  each  batli-tub  slioukl  be  placed  a  sliower  not  over  five 
feet  six  inches  above  the  bottom  of  the  tub,  and  this  shower 
should  be  fitted  with  both  hot  and  cold  watei-  sui>ply.  Arrange- 
ments for  si>ecial  batlis  are  to  bo  provided  in  a  sepai-ate  place. 

■  It  U  in  theae  Bmall  wanla  that  the  esporiineiit  of  direct  upwacJ  yontilatioD  can  be 
brst  tried.     It  cim  be  nrTnnged  iu  any  of  tbem,  but  most  casilj  in  the  word  L,  when 
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Abministkative  Builuings. 


As  already  indicated,  the  advantages  of  dividing  the  adminis- 
trative building  into  three  distinct  parts  appear  sufficient  to  war- 
rant the  recommendation  of  such  a  mode  of  coustruction. 

The  first  building,  which  may  be  called  the  Administration 

Building,  should  contain  the  offices,  reception-rooms  for  patients 

And  visitors,  apothecary's  establishment,  sleeping  and  dining 

rooms  for  medical  officers  and  students,  and  store-rooms  for  neic 

irticles  of  furniture,  bedding,  and  clothing.     The  rooms  required 

1  such  a  building  are  shown  in  Figures  1,  2,  3  of  Plate  II, 

The  plans  of  this  building  given  are  simply  rough  sketches, 

Blended  to  indicate  in  a  general  way  only,  the  number  and 

fjelative  size  of  the  rooms  which  will  be  required. 

It  will  be  obsi.'rved  that  a  large  number  of  bath-rooms  are 
kprovided.  This  is  done  for  the  purpose  of  inducing  all  who 
e  direct  communication  with  the  sick  or  with  their  bedding, 
BJothlng,  etc.,  to  bathe  frequently,  and  for  this  purpose  every 
nnvenience  should  be  provided,  I  wf>uld  remark  in  this  con- 
rtion,  that  the  usual  mode  of  fitting  up  a  bath  tub  with  a 
hower  bath  placed  eight  or  nine  feet  above  the  tub  is  unsatis- 
ictory.  The  shower  should  be  placed  not  more  than  five  feet 
c  inches  aliove  the  bottom  of  the  tub,  should  be  supplied  «-ith 
both  hot  and  cold  water,  and  should  be  so  constructed  aa  to  swing 
aside  and  be  out  of  the  way  when  not  in  immediate  use. 

Taken  in  connection  with  the  pavilions  on  each  side  intended 
for  private  patients,  this  building  admits  of  such  variations  as 
the  taste  and  skill  of  the  architect  may  dictate,  aa  will  be  more 
plainly  seen  by  reference  to  the  general  plan  of  the  Hospital 
1  hereafter. 

Aa  lateral  wings  to  this  building  are  to  be  placed  pavilions 
lontaining  rooms  for  private  patients  and  for  special  cases,  which 
lavilions  may  fee  of  either  one  or  two  stones. 
A  floor  plan  of  one  of  these  pavilions  is  shown  in  Pig.  4. 
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E,  F. ;  E,  L.        Sets  of  two  rooms  with  water-closet  and  bath- 
room, N,  P,  to  each. 
D,  J,  C,  I,  A,  B.  Patients'  rooms. 
H.  Nurses'  room. 

G.  Dining-room. 

O.  Kitchen. 

M.  Water-closet  and  bath-room. 


Thenewisolation  wardof  theMassaclmaetta  General  Hospital 
is  also  a  good  general  model  for  these  buildings,  and  their  venli- 
lation,  like  that  of  all  buildings  with  a  central  corridor  and  inside 
walls  in  which  Hues  can  be  carried  and  false  ceiUngs  placed  in  tlie 
intermediate  passage,  is  easy  to  arrange  for  both  summer  and 
winter. 

Tlie  second  building  required  is  to  be  detached  from  all  others, 
and  is  to  contain  the  main  kitchen,  laundry,  store-room,  etc. 

If  it  is  considei-eil  desirable  to  centralize  the  heating  apparatus, 
and  to  employ  one  large  central  aspirating  chimney,  these  should 
be  placed  in  connection  with  this  building. 

If  hot  water  be  used  as  the  heating  medium — and  I  strongly 
recommend  its  employment — it  will  probably  be  better  not  to  at- 
tempt centralizing,  either  for  heating  or  aspirating,  for  the  rea- 
son that  it  will  increase  the  cost  too  much. 

I  give  in  Figures  1,  2,  3,  and  4  (Plate  III.)  a  sketch  of  the  ar- 
rangements of  such  a  building,  on  the  supposition  that  the  heat- 
ing will  not  be  centralized. 
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Plate  IIL 
Pig.  4.~Boil«r  .BbuM 

A.  Boilers. 

B.  Engineer's  nKim. 

C.  Engine. 

D.  Pun. 

E.  DismfectJag  chftmbei. 


Tlie  question  as  to  the  desirability  of  placing  the  kitchen  and 

iftundry  on  the  upper  floors  may  liere  be  considered.    The  usnal 

jcommendatidn  is  that  they  should  be  in  detaehed  buildings  to 

■event  the  heat  and  odor  from  becoming  a  nuisance. 

Vhere  hospitals  are  in  sneh  a  limited  space  that  outbuildings 

I  inconTenient,  I  have  recommended  tliat  vertical  be  substi- 

l  for  Iiorizontal  distance.     This  is  especially  desirable  with 

;ard  to  the  laundry,  which  is  a  source  of  peculiar  danger  and 

nisance  in  a  hospital. 

"Vhere  steam  power  is  to  be  employed,  the  use  of  lifts  is  easy, 
nd  does  away  witli  all  inconvenience  in  placing  tliese  rooms 
K)ve,  and  by  connecting  their  furnaces  with  the  central  chimney 
B  gain  powerful  aid  for  ventilation  the  year  round. 

additional  recomraendation  is,  that  they  are  thus  less 
adily  at^cessible  to  i>atients  and  visitors. 
~  1  this  Hospital  I  recommend  that  they  be  placed  as  I  have  in- 

ited. 
There  may  be  a  question  as  to  the  advisability  of  having  large 
(entral  dining- rooms  fur  convalescents  and  patients  able  to  walk 
1  their  meals.     The  advantage  of  this  plan  is  that  it  effects  a 
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saving  in  labor  and  to  some  extent  in  Bpace,  to  liare  the  dining- 
rooms  as  near  the  kitchen  as  possible. 

The  classes  or  subdivisions  of  patients  in  this  Hospital  are 
more  numerous  than  usual,  and  probably  four  (4)  central  dining- 
rooms  would  be  required  if  this  plan  were  adopted. 

By  the  use  of  felt  boxes  and  other  well-known  contrivances, 
there  is  no  difficulty  in  serving  the  food  hot  at  any  distance,  and 
as  a  certain  amount  of  food  must  be  carried  to  the  wards  it  takes 
very  little  more  time  and  labor  to  sei-ve  the  food  for  aU  the 
patients  in  a  dining-room  attached  to  each  ward. 

There  should  be  no  communication  from  the  kitchen  and 
laundry  on  the  same  tloor. 

The  ceilings  of  the  kitchen,  laundiy,  and  drying-room  should 
slope  upwards  towards  the  central  chimney  into  which  they  are 
to  be  ventilated. 

One  lift  for  the  kitchen  is  for  coal,  ashes,  and  slops,  the  other 
is  for  food  ;  one  lift  for  the  laundry  is  for  soiled  and  the  other 
for  clean  articles.  All  these  lifts  should  be  ventilated  at  the  top 
into  the  main  chimney. 

The  mattress-room  is  for  the  hair  mattresses  and  for  remaking 
them,  which  should  be  often  done. 

Thin  hair  mattresses  on  others  of  woven  wire  will  be  found 
most  satisfactory. 

The  clothing  and  bedding  should  be  stored  in  slatted  racks, 
detached  from  the  wall,  and  all  these  store-rooms  should  have  good 
ventilation  by  the  central  chimney,  New  clothing  and  bedding 
are  to  be  stored  in  the  basement  of  the  administration  building. 

The  building  for  boilers,  engine,  and  fnn  is  disconnected  from 
this  building,  is  but  of  one  stoiy,  and  it  may  be  d"sirable  to 
place  it  entirely  under  ground,  in  order  to  obtain  the  projK-r  level. 
In  this  building  may  be  placed  the  disinfecting  chamber,  which 
is  a  most  important  featui-e  in  connection  with  the  hospital,  and 
should  be  carefully  arranged  and  made  much  of.  It  is  intended 
for  the  application  of  hot  steam,  disinfecting  gases,  and  hot,  dry 
air,  to  articles  of  bedding,  clothing,  and  furniture,  and  is  to  be 
connected  with  the  flue  from  the  boilers  into  the  main  chimney. 
It  should  be  made  as  nearly  air-tight  as  possible,  and  have  a 
cauldron  or  iron  box  in  it  in  which  a  small  quantity  or  a  single 
article  of  clothing  can  be  disinfected  by  itself. 
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In  connecliou  with  this  building  large  underground  coal  vaults 
should  be  constructed. 

The  open  corridors  {A,  B,  Fig.  1),  ten  (10)  feet  wide,  are  in- 
tended to  be  on  a  level  and  have  direct  communication  with  the 
ba.sement  corridors  leading  to  the  several  pavilions,  and  to  admit 
tlie  easy  access  of  small  hand-cars  to  the  several  lifts. 
The  third  building  required  is  to  contain  the  amphitheatre,  out- 
door dispensing-rooms,  dead-house,  and  pathological  laboratorj-. 
I  give  a  sketch  plan  of  an  arrangement  for  this  building  which, 
however,  admits  of  much  modification,  and  for  which  many 
^^^lecial  fittings  and  contrivances  will  be  desirable  which  I  shall 
^Hlot  attempt  to  indicate. 
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6. 

N. 
U. 
J. 
K. 
O. 


First  story : 

Apothecaries'  room. 

Laboratory. 

Bath-room  and  water-closet. 

Waiting-room. 

Dead-room. 

Lift. 
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Second  story: 

A.  Amphitheatre  for  clinical  lectures. 

B.  Amphitheatre  for  pathological  lectures. 

C.  D,  E,  F.  Chlorofonn  and  waiting  rooms. 

H.  Physicians'  room.     I.  Post-mortem  room. 

L,  M.  Pliotogi'aph-roonis. 

Ct,  J.  MicioscoiMvrooms  and  Laboratory. 

K,  N.  Bath-rooms  and  water-closets. 

O.  Lift. 


AVlien  the  Hosi^ital  is  completed  to  its  full  capacity,  and  the' 
Medical  School  is  in  snccessful  o]H'ration,  it  will  be  preferable  to 
liave  the  patliological  department  in  a  separate.'  building,  but 
I  would  recommend  the  above  iihin  as  a  temporary  one,  to  serve 
for  the  firet  ten  years,  at  the  end  of  which  time  experience  will 
have  shown  just  what  is  required. 

With  n.'gard  to  other  buildings  I  recommend  that  tlie  Phy- 
sician-in-Chargi)  have  a  separate  house,  either  on  or  in  the 
immediate  vicinity  of  the  grounds. 

The  chapel  may  be  eitlier  a  separate  building  or  be  connected 
with  the  administration  building.     I  should  prefer  it  separate, 
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that  it  alionld  be  so  arranged  as  to  separate  the  sexes,  and  that 
I  it  be  used  as  a  reading-room  during  the  week. 

Tanks  or  cisterns  mil  be  desii-able  to  serve  as  reservoirs  iu 
[  case  of  any  accident  to  the  water  siipply  from  the  city  pipes,  I 
■4o  not  recommend  that  the  water  from  rain-fall  should  be  col- 
llerted  and  preserved.  The  amount  of  water  which  will  be  re- 
Iqnired  by  this  institution  will  be  about  22.5i)0  gallons  per  day, 
hand  storage  for  at  least  50,000  gallons  in  underground  cisterns 
liroold  be  desirable. 


VII.      GENEItAr-   PLAN   OF   HOSPITAL. 


Keeping  in  view  what  has  been  stated  with  regard  to  the  causes 
I  of  the  unhealthfulness  of  hospitals,  I  propose  to  prevent  these 
I  causes  from  being  present  in  the  greater  part  of  the  buildings, 
■Bud  to  confine  them  to  certain  structures,  which  may  be  purified 
Eor  destroyed  when  necessary. 

Tliis  is  to  be  effected  by  a  careful  classification  of  the  patients, 
r  by  a  methodical  system  of  isolation,  and  by  destruction  of  the 
I  causes  of  disease  as  they  occur. 

Referring  to  the  closing  remarks  on  the  subject  of  the  causes 
of  Hospitalism,  it  is  to  be  observed  that  an  additional  reason  for 
a.  greater  subdivision  of  ]iatient8  than  is  usually  employed,  is 
that  different  patients,  and  the  same  patient  at  various  stages 
of  his  malady,  require  very  different  degrees  of  heat  and  light. 

A  man  suffering  from  acute  fever,  whether  specific,  snch  as 
typhoid,  or  due  to  local  lesions,  as  from  injury,  cerebral  rheu- 
matism, etc.,  requires  a  much  lower  temperature  than  a  case 
of  chronic  rheumatism,  or  diarrhcea,  or  of  simple  debility,  as  in 
convalescence,  and  it  is  difficult  to  furnish  the  proper  conditions 
Kto  these  two  classes  of  patients,  if  they  are  to  be  placed  in  the  enme 
^■toora,  because  the  apparatus  necessary  to  effect  it  requii-es  intel- 
ligence and  constant  supervision  to  produce  the  results  required. 
The  same  is  true,  thougli  not  to  so  great  an  extent,  with  regard 
to  liglit.     In  the  acute  stage  of  most  diseases  bright    light  is 
nnpleasant,  and  the  instinctive  desire  of  the  patient  is  to  have  it 
greatly  diminished. 

Light  is  a  powerful  tonic  and  stimulant  agent,  with  peculiar 
powers  and  modes  of  action,  which  as  yet  cannot  be   eaid  to  be 
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well  Tinderstood.  Nothing  can  compenBate  for  its  absence  or  in- 
sufficient supply  in  health,  in  many  cases  of  disease,  and  in  con- 
valescence ;  but  I  am  satisfied  from  observation  that  in  many 
cases  of  acute  disease  the  glare  of  a  large,  white-walled,  many- 
windowed  hospital  ward  does  harm  very  much  in  the  proportion 
in  which  it  intlicts  discomfort. 

I  therefore  propose  to  separate  acute  from  chronic  and  con- 
valescent cases,  and  this  being  done,  the  question  of  mode  of 
construction  of  wards  for  the  latter  class  will  not  present  special 
difficulties. 

The  first  thing  to  be  decided  is  the  size  and  the  number  of  the 
wards,  bearing  in  mind  that  the  larger  the  ward  the  more  diffi- 
cult it  is  to  secure  the  isolation  and  classification  of  patients,  and 
the  smaller  the  ward  the  greater  is  the  labor  and  cost  of  snper- 
vision  and  attendance. 

For  each  sex  of  each  color  it  is  desirable  that  there  shonld  be 
at  least  two  wards,  viz. :  medical  and  surgical,  and  children  mnst 
also  be  provided  for. 

I  give  the  following  estimate  of  the  proportion  of  patients  in 
each  class  to  be  provided  for,  based  upon  the  statistics  of  several 
institutions  of  a  somewhat  similar  character  in  Baltimore  and 
elsewhere. 

AVhite,  Male,  Medical 75 

White,  Mii]c,  Surgical 75 

Black,  Male,  Medical 25 

Bhw.k,  Male,  yiirgical 25 

■\Vhite,  Female,  Medical 30 

White,  Female,  Snrgit-al 30 

Black,  Female,  Medical 25 

Black,  Female,  Surgical 25 

Children,  Male ■. 25 

Children,  Female 25 

Private  Patients 40 

Total 400 

In  view  of  the  above  figures.  24-bed  wavds  should  be  the  largest 
to  be  made  use  of  in  this  Hospital,  and  numerous  smaller  wards 
will  be  desirable. 
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A  maxim  inn  estimate  of  the  number  of  acute  cases  at  any  one 
;  reqnirmg  more  or  less  isolation,  is  about  25  per  cent, — tliat 
,  excluding  the  private  patients,  about  90  beds,  when  the  Hospi- 
1  iii  completed. 

As  each  ward  should  be  emptied  in  rotation,  so  that  there  may 
Uwaysbe  one  vacant  with  the  windows  open,  undergoing  Nature's 
s  of  purilication,  the  general  distribution  of  beds  may  be 
represented  by  Bomething  like  the  following  scheme  : 

13  24-bed  wards,  for  chronic  and  not  dangerous 

cases 288  beds. 

2  24-bed  wards,  accident  and  surgical,  dangerous  48    " 

14  2-bed  wards,  acute  cases,  not  contagious 28     " 

14    2-bed  wards,  for  not  specially  dangerous  or  acute 

cases,  but  for  which  special  tempei-ature,  light, 

etc.,  ia  desirable 28     " 

20  beds,  acute,  contagious,  and  dangerous  diseases, 

intents 20     " 

I  Private  patients,  special  rooms 16     " 

Total 428     " 


e  above  is  a  maximum  estimate,  and  under  no  circumstances 
B  more  than  400  beds  to  be  occupied  at  one  time. 
~  le  Convalescent  Institution  to  be  connected  with  the  Hospital 
lid  contain  about  100  beds,  divided  into  at  least  six  wards. 
a  account  of  the  prevailing  wind,  and  to  secure  equable  ex- 
Bure  to  light,  it  is  desimble  that  the  long  axis  of  the  pavilions 
'  1  run  nearly  north  and  south.     It  is  also  desirable  that  the 
.vilions  should  be  totally  disconnected  from  each  other  and 
ti  the  administration  buildings. 

'.  two-story  pavilions  are  used,  they  should  be  not  less  than 
)  feet  apart  ;  if  onp-story  pavilions  are  employed,  they  should 
S  not  less  than  50  nor  more  than  75  feet  apart. 

fnmish  herewith  ground  plans  sltowiiig  an  arrangement  of 

■  Hospital  with  two-story  and  with  one-sloiy  pavilions.     In 

ler  case,  the  pavilions  connected  with  the  anipliithealre  should 

I  of  but  one  story,  and  as  witli  the  growth  of  Hie  Medical 

ihool  it  is  probable  that  increased  accommodations  mny  be  re- 

fcuiri'd  in  this  building  in  fiitum  years,  I  should  recommend  that 
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the  amphitheatre  building  and  the  pavilions  connected  with  it  t 
at  lirst  cheaply  constructed  and  tempoiiiry  tn  character. 

The  relative  merita  of  the  plans  submitted  can  be  appreciated  . 
only  by  reference  to  the  probable  cost ;  either  of  them  can  be  I 
carried  out  on  the  temporary  or  permanent  plan,  and  either  of  , 
them  will,  in  my  opinion,  be  satisfactory,  so  far  as  the  healthfnl- 
ness  of  the  institution  is  concerned. 

Taking  the  plan  of  Plate  IV.,  if  the  buildings  be  made  of 
brick,  I  should  estimate  the  cost  as  follows : 

14one-story  pavilions,  brick,  at  $14,000  each $196,000 

Administration  building 60,000 

Central  building  and  machinery 90,000 

Amphitheatre  and  one-story  pavilions,  wood 40,000 

Total 386,000 

If  all  the  pavilions  in  this  plan  were  made  temporary  strac- 
tures  they  would  cost  about  $8,000  each,  the  cost  of  the  othear 
buildings  remaining  the  same.  This  would  make  the  total  coat 
$302,000. 

On  plan  of  Plate  V.,  the  cost  may  be  estimated  as  follows : 

6  two-story  pavilions,  brick,  5&7.000  each $162,000 

Administration  building 60,000 

Central  buildings  and  machinery 90,000 

Amphitheatre  and  one-story  buildings  attached 40,000 

3  pavilions  for  private  patients,  $20,000  each 40,000 

Total 392,000 

Taking  all  things  into  consideration,  I  should  myself  prefer  the 
plan  given  in  Plates  V.  or  VI..  as  I  think  with  proper  administra- 
tion it  would  give  results  the  same  as  No.  1,  while  the  cost  of  man- 
agement would  be  not  less  than  $10,000  per  annum  in  its  favor. 

As  the  main  approach  to  and  view  from  the  Hospital  is  to  the 
west,  the  buildings  are  arranged  with  reference  to  that  fact,  and 
the  architect  will  see  that  by  breaking  the  lines  of  Che  adminis- 
tration building,  either  by  central  or  end  projections,  or  both, 
and  repeating  the  compoation  in  the  lateral  pavilions  attached, 
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Uie  effect,  in  connection  with  tlie  end  towers  of  the  other  pavilions 
and  the  tall  chimney  of  the  central  building,  may  be  made  very 
satisfactory. 

At  the  commencement,  any  four  of  the  two-story  or  eight  of 
the  one-story  pavilions  may  be  omitted. 

Plate  VII,  is  a  variation  of  Plate  V.,  which  permits  of  more 
satisfactory  arrangement  witli  referc-nce  to  constructing  but  part 
of  the  bnildtngs  at  first. 

In  a  hygienic  point  of  view  there  is  little  diffi'rence.  but  in  final 
appejirance  the  plan  of  Plate  V.  would  probably  be  prefi-rable. 

Whatever  may  be  the  plan  adopted,  I  strongly  recommend  that 
about  15  hospital  tents,  United  States  army  pattern,  be  kept  con- 
stantly on  hand,  and  made  methodical  nse  of  as  isolation  wards. 
Each  of  these  tents  is  14  by  m  feet ;  height  at  walls,  4J  feet ; 
in  tlie  centre,  11  feet,  French  floors  and  heating  apparatus  for 
tlii'se  tents  should  be  kept  ready.  The  heating  may  bt*  eitlier  by 
stoves,  on  the  plan  used  in  our  tent-hospitals  duiing  the  war, 
or  by  a  connection  with  the  hot-water  apparatus  of  the  nearest 
pavilion. 

Where  a  tent  is  vacated  it  should  be  thoroughly  disinfected, 
first  as  it  stands,  and  then  again  in  the  disinfecting  chamber. 

Eacli  tent,  as  it  would  be  used  in  this  Hospital,  would  last  be- 
iween  two  and  tliree  years,  and  would  cost,  complete,  not  over 
^InO. 

The  location  chosen  for  the  Hospital  is  such  that  there  will  be 
no  difficulties  as  to  drainage  and  sewerage. 

Care  must  be  taken  to  ventilate  the  sewer  by  one  or  more 
shafts  passing  to  a  height  above  the  buildings,  but  these  shafts 
should  not  be  connected  with  any  of  the  aspirating  chimneys. 

There  are  many  contrivances  and  pieces  of  apparatus  which  I 
should  wish  to  see  provided  for  in  the  plan  of  this  Hospital,  such 
as  for  the  use  of  compressed  and  rarefied  air,  sun  baths,  electri- 
city in  all  forms,  a  bathing-house  in  which  all  forms  of  baths 
can  be  administered,  etc..  etc.  ;  bnt  I  have  not  thought  it  desira- 
ble to  describe  or  provide  for  them,  as  their  position  and  ar- 
rangement depend  so  much  upon  the  plan  which  shall  be  finally 
adopted. 

So  far  as  I  can  judge  from  my  own  experience  and  tliat  which 
is  recorded  of  others,  no  matter  what  plan  is  adopted,  when  the 
.1  is  completed  and  put  into  pnictical  operation,  it  will 
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appear  that  it  can  be  improved  in  some  particulars,  and  a  certain 
amount  of  funds  Bhould  be  reserved  for  this  porposa 

The  general  principles  which  I  have  tried  to  state  in  this 
paper  are  in  accordance  with  the  present  condition  of  our 
knowledge  on  the  subject,  but  that  knowledge  is  imperfect,  and 
too  much  of  the  teaching  of  books  on  the  subject  of  hospital  con- 
struction is  theoretical  only. 

I  have  endeavored  to  point  out  the  effects  which  it  is  de^rable 
to  produce,  but  the  means  of  obtaining  these  effects,  so  far  as  the 
construction  of  buildings  and  the  apparatus  for  heating,  etc.,  is 
concerned,  come  more  within  the  scope  of  the  studies  of  the  Ar- 
chitect and  Engineer  than  of  the  Physician,  and  I  do  not  doubt 
but  that  there  are  better  ways  of  planning  both  the  individual 
buildings  and  their  combination  into  one  general  plan  than 
those  I  have  indicated. 

I  sincerely  hope,  that  whatever  plan  may  be  adopted  will  prove 
by  its  practical  results  that  a  boepital  can  be  built  and  man- 
aged in  such  a  way  as  not  to  produce  any  of  the  evils  which  are 
usually  attributed  to  such  institutions,  and  which  have  brought 
them  into  disrepute. 


Meteorological  Record  of  the  Weather  at  Baltimore,  Maryland, 

for  1871,  1872,  1873,  and  1874. 
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HOSPITAL   CONSTRUCTION 

AND    ORaANIZATION. 


NORTON    FOLSOM,   M.D. 


I  PEOPOSE  first  to  consider  the  subjects  brought  to  notice  in  the 
letter  addfeaaed  to  me  as  nearly  as  may  be  in  the  order  in  which 
they  are  there  mentioned,  adding  wliat  I  can  on  matters  which 
those  subjects  will  load  to  ;  and  then  to  describe  tlie  Hospital  as 
I  think  it  should  be  constructed,  with  the  aid  of  such  drawings 
I  as  time  will  allow  me  to  supply. 

If  I  enter  at  times  into  detail  which  seems  disproport,ionate 
I  or  trivial,  it  will  be  either  because  I  feel  especially  sure  of  my 
I  ground  from  experience,  or  because  I  rate  high  the  practical  im- 
1  portance  of  the  particular  matter  in  hand. 

I  do  not  intend  to  discuss  purely  architfictupal  matters,  except 
I  BO  far  as  is  necessary  to  give  practical  shape  to  ray  ideas.  I  be- 
I  lieve.  however,  that  ornament,  and  even  to  some  extent  sym- 
I  metiy  in  construction,  should  be  subordinate,  in  a  hospital,  to 
I  nsefnlness  and  convenience  ;  and  that  that  building  or  part  of  a 
r  building  which  best  ser\'e8  the  purpose  it  is  designed  for  will 
I  look  the  best  in  the  end;  and  that,  indeed,  the  "finishing"  or 
I  slight  elaboration  of  the  necessary  parts  of  a  building  will  usu- 
\  ally  prove  more  satisfactory  than  any  amount  of  extrinsic  or  s«- 
I  peradded  ornamentation. 

Simplicity  has  a  beauty  all  its  own  ;  and  the  economical  con- 
I  eiderations,  both  as  to  original  construction  and  inevitable  subse- 
quent repair,  which  would  be  likely  to  influence  the  adminis- 
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trators  of  a  charity,  are  here  most  strongly  re-enforced  by  th« 
teachings  of  science  and  experience,  especially  with  regard  to  all 
buildings  permanently  occupied  by  patients. 

My  attention  has  been  early  directed  to  the  letter  addressed  to 
the  Trustees  by  the  honored  founder  of  the  Hospital ;  and  I  hope 
it  is  not  unsuitable  for  rae  to  express  here  my  sense  of  its  remark-  ■ 
able  character.  It  evidences  not  only  benevolence,  but  wisdom. 
It  shows  not  only  solicitude  for  the  welfare  of  the  poor  and  suf- 
fering, but  a  keen  appreciation  of  their  necessities,  and  discrim- 
inating skill  in  planning  their  relief.  It  is  marked  by  liberality 
of  views  in  the  highest  sense  ;  yet  its  provisions  are  so  pertinent 
as  to  seem  almost  to  imply  actual  experience  in  administration 
of  a  hospital. 

If  any  incentive  to  earnest  efEort,  further  than  they  ^jeady 
liad,  were  needed  by  those  chosen  to  aid  the  committee  with  their 
counsel,  it  would  be  found  in  this  truly  admirable  instrument. 

One  of  the  tirst  desires  expressed  in  this  letter  is  that  the  plan 
adopted  may  be  one  to  allow  symmetrical  additions  to  the  boild- 
ings  first  constructed ;  and  this  lias  been  borne  in  mind  by  the 
present  writer.  But  undei-standing  that  there  is,  at  present,  no 
free  hospital  in  Baltimore,  it  seems  probable  thai  little  delay  will 
be  desirable  in  completing  the  Hospital  to  the  full  capacity  con- 
templated by  the  founder — namely,  400  beds.  And  in  any  case, 
true  economy  would  seem  to  require  tlie  erection  of  all  the  ad- 
niinistralive  portions  of  the  Hospital,  and  those  for  general  use, 
at  once,  and  of  the  full  ultimate  size.     On  passing  them  in  review, 

1  do  not  think  the  delay  of  any  of  these  portions  advisable.  But 
it  will  be  eiitiivly  practicable  to  eivct  the  wards  by  degrees,  and 
nearly  symmetrically. 

The  size  of  the  lot  of  land  provided  is  ground  for  congratula- 
tion ;  and  accoiding  to  the  Englisli  estimate  of  80  patients  to  the 
acre,  it  would  seem  unnecessarily  large  ;  but  I  esteem  it  especially 
fortunate  that  the  opportunity  is  thus  given  for  a  degree  of  lat- 
eral ex])ansion  seldom  attainable  in  a  metropolitan  hospital,  I 
liave  not  failed  to  avail  myself  of  so  remarkable  and  advanta^- 
ous  an  opportunity  to  expand,  in  making  the  plan  which  I  sub- 
mit. 

A  limit  of  a  very  few  hundred  has  been  suggested  for  the  total 
capacity  of  civil  hospitals,  and  if  the  models  of  past  time  were 
to  be  folluvvud,  certainly  the  smaller  the  hospital  the  better.     Bui 
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witli  lateral  expansion,  tree  as  I  propose,  I  do  not  tiiink  any  limit 
is  necessary  on  sanitary  gronnds. 

CLASSIFICATION    OF     PATIENTS. 

The  expansion  to  which  I  allude  will  render  easier  and  more 
complete  the  classifiiufio/i  of  patients,  which  will  need  to  be  es- 
pKuallj*  t'laborate  to  fulfil  the  expressed  wishes  of  the  founder. 

Provision  is  to  be  made  for  those  who  can  pay  for  special  room 
and  attendance,  as  well  as  for  the  indigent^ — not  that  the  latter 
class  are  to  lack  for  anything  requisite  for  their  lestomtion  or 
their  comfort,  but  there  ai-e  certain  refinements,  such  as  privacy  of 
apartments  and  special  service,  which  from  force  of  habit  are 
necessary  to  persons  in  easy  circumstances. 

It  is  certainly  not  less  desiitible  to  sujjply  these  special  oppor- 
tunities for  restoration  to  health  to  persons  valuable  to  society, 
by  reason  of  their  culture  and  means,  than  to  provide  for  those 
whose  places  could  be  more  easily  filled.  The  founder' s  letter  pre- 
enmes  that  the  receipts  from  those  who  can  pay  for  esjMicial  pri- 
Tileges  will  aid  in  providing  for  those  admitted  free  ;  and  if  this 
doe«  not  prove  to  be  the  case,  it  can  at  least  be  arranged  that  they 
do  not  hirrease  the  expenses  of  the  Hospital  by  their  presence. 
Male  and/emale  wards  require  to  be  entirely  separate.    The  ele- 

I  mout  of  age  does  not  necessarily  enter  into  classification,  as  boys 

I  of  tender  years  can  be  placed  in  female  wards.  The  age  of  seven 
is  a  convenient  place  to  draw  the  line.     But  if  the  number  of 

I  chUdreu  in  the  Hospital  should  be  considerable,  separate  wards 
would  be  preferable  for  them.  Medical  and  surgical  patients 
can  be  treated  in  the  same  wards  without  serious  inconvenience  ; 

I  bat  it  is  more  satisfactory  to  a  visiting  officer  to  have  entire  wards 
assigned  to  him  than  to  share  them  with  others,  so  that  these  two 
classes  would  usually  reqiiire  separate  location.  There  is  to  be 
uo  restriction  as  to  color  in  admissions  to  the  Hospital,  and  this, 
I  presume,  implies  the  assignment  of  separate  wards  for  coIori*d 

'  persons. 

The  only  class  of  cases  excluded  from  the  Hospital  by  the  lan- 
guage of  the  founder's  letter  is  that  of  contagious  diseases. 
These  will  sometimt3s  arise,  however,  in  the  Hospital,  and  tempo- 
rarily require  accommodation  ;  and  as  casualty  always  brings  a 
certain  number  of  cases  of  unpleasant  character,  either  from  the 
odor  of  sloughing  wounds  or  from  delirium,  and  as  there  are  a 
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certain  number  of  medical  patients  who,  from  similar  caases,  are 
offensive  to  others,  separate  wards  are  needed  to  provide  for  these 
elements.  But  as  these  wards  will  consist  of  an  a^rr^ation  of 
separate  single-bedded  rooms,  there  is  nothing  to  prevent  their 
being  held  common  to  various  classes,  except  with  regard  to  sex. 
The  following  is  a  recapitulation  of  the  different  kinds  of 
wards  required : 

Private  rooms,  male,  female,  medical,  and  surgical,  in  common. 

Male  medical  wards. 

Female  medical  wards. 

Male  surgical  wards. 

Female  surgical  wards. 

Colored  male  wards,  colored  female  wards ;  both  probably 
common  to  medical  and  surgical  service,  if,  as  I  suppose,  the 
number  of  colored  patients  will  be  relatively  small. 

Male  isolating  wards,  female  isolating  wards ;  common  to  medi- 
cal and  surgical  seiTlce  so  far  as  circumstances  require. 

One  of  tliese  wards  of  the  ordinary  capacity  could  readily  be 
made  available  for  colored  patients  of  both  sexes,  by  very  slight 
modification. 

Wards  for  cliildren,  when  their  numbers  justify  the  appropria- 
tion. 

KELTGIOL'S   MINISTKATIOa^. 

Tlie  founder's  letter  provides  for  the  improvement  of  the  por- 
tions of  the  giouiids  not  occupied  by  the  biuldiiigs  ;  and  I  shall 
make  other  suggestions  on  this  point  further  on,  A  garden  will 
not  onlj'  be  a  source  of  refreshment  and  pleasure  to  i)eople  in 
health,  within  and  without  the  Jlospital,  but  likewise  will  be  a 
i-emc'dy  to  tlitj  sick,  some  of  whom  will  be  carried  out  to  enjoy 
its  beauties,  while  others  are  cheered  by  the  presence  of  flowers 
in  tlie  wards. 

The  idea  lias  occurred  to  me,  of  a  chapel  for  religious  worship 
in  tliis  portion  of  the  grounds  ;  but  I  have  abandoned  it  for  tlie 
following  reasons.  The  fulfilment  of  the  founder's  wishes  in  re- 
gard to  the  iiiflnences  of  religion  in  the  Hospital  does  not  re- 
quire tliat  tliere  should  be  stated  gatherings  of  the  inmates  for 
worship.  Tlie  general  charaeter  of  the  institution  will  be  such 
that  but  fuw  patients  would  be  physically  able  to  attend  ;  and 
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in  view  of  the  diversity  of  religious  beliefs,  tliey  and  the  em- 
ployees would  naturally  go  to  the  varloua  churches  of  their 
choice  in  the  vicinity.     It  is  different  in  institutions  whose  in- 
mates remain  for  longer  periods,  not  confined  to  bed,  and  away 
from  the  city. 
Eveiy  facility,  compatible  with  the  welfare  and  comfort  of 
I   others,  should  be  given,  for  the  nunisti-ations  of  religion  according 
to  individual  belief,  to  those  patients  desiring  it.     I  may  hijie 
remark,  however,  that  I  have  sometimes  witnessed  the  mistaken 
I  ieal  of  ladies  and  gentlemen,  who,  with  the  highest  motives, 
I  urged  religious  instruction  and  conference  upon  patients  who 
were  indifferent,  or  who  lacked  the  strength  to  profit  by  it.    This 
tends  to  bring  what  should  be  revered  into  contempt.     The  rules 
of  the  Hospital  should  define  the  relatious  between  patients  and 
religious  visitors,  and  protect  them  from  unwelcome  interference. 

I  CONNECTION   WITH   MEDICAL   SCHOOL. 

The  Hospital  wUl  never  fail  to  obtain  the  services  of  attending 
I  officers  of  tlie  highest  professional  standing.  One  of  the  guaran- 
I  tees  of  this  is  the  connection  contemplated  by  the  founder  be- 
tween the  Medical  School  of  the  University  and  the  Hospital.  I 
L  am  convinced,  however,  that  the  desire  expressed  at  the  close  of 
his  letter,  that  the  Hospital  shall  form  a  part  of  the  Medical 
L  School,  should  be  so  interpreted  that  this  may  be  the  case  only 
I  BO  far  as  will  conduce  to  the  best  interests  of  both  institutions. 
I  I  am  n-ady  to  admit  that  the  Hcis])ital  may  be  regarded  as  a 
I  very  essential  part  of  the  CoUegi.'  in  furnishing  the  uppurtunitit.'S 
I  for  clinical  and  pathological  teaching,  absolutely  and  f  undanient- 
I  ally  nec(?ssary  to  medical  education.  But  I  believe  it  to  be  ex- 
I  ceedingly  important  to  both  that  nominally  and  ia  organization, 
I  they  should  be  distinct. 

I  In  the  Hospital  organization  the  first  consideration  is  the  wel- 
I  fare  of  the  patients.  In  the  College,  opportunities  and  advan- 
I  tages  for  the  students  are  the  main  objects  of  solicitude.  To 
I  liarmonize,  or  rather  to  prevent  all  conflict  of  these  interests,  will 
I  he  among  the  most  delicate  and  important  of  the  functions  of  the 
'  'Buards  of  Management. 

A  certain  prejudice  exists  among  the  uneducated,  and  indeed, 
among  those  who  have  had  better  advantages,  against  going  to  a 
liospital.     A  fear  of  being  "experimented  on,"  and  a  sensitive- 
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ness  about  having  their  ailments  openly  investigated  and  spoken 
of  freely  before  others,  actually  deters  patients  from  applying 
for  admission,  who  might  obtain  i-elief.  It  is  neceBsary  to  deal 
with  such  prejudices  very  gently,  and  to  avoid  BO  far  as  possible 
any  appearance  whicli  might  justify  them. 

The  whole  Hospital  should  be  imbued  with  the  feeling  that  the 
interests  of  the  patients  are  paramount ;  that  the  students  are 
only  allowed  to  vi  Fit  as  a  privilege,  dependent  upon  their  orderly 
and  considerate  demeanor ;  and  that  even  Professors,  as  stick, 
have  no  absolute  rights  which  patients  are  bound  to  respect 
against  their  will. 

This  will  really  work  to  the  benefit  of  both  Hospital  and  Col- 
lege, by  doing  away  with  the  prejudices  alluded  to ;  bringing 
applicants  for  relief  in  larger  numbers,  and  more  promptly; 
greatly  increasing  the  opportunities  of  the  classes  for  observation 
of  disease  ;  and,  by  refining  the  relations  between  students  and 
X«itients,  doing  something  to  prevent  the  relapse  into  scientific 
coarseness  which  is  apt  to  temporarily  ubscnre  the  progress  of 
every  young  man  in  the  profession. 

COUKTUY   WARDS. 

The  letter  of  the  founder  does  not  limit  the  scope  of  the  Hosfd- 
tal  to  providing  for  acute  or  curable  aUments;  bat  I  think  a 
general  rule  should  be  csrablishcd  by  the  Trustees,  limiting  the 
stay  of  patients  to  a  certain  number  of  weeks,  subject  to  modi- 
fication in  individual  cases,  on  recommendation  of  the  medical 
oflioers  in  atteiidiiuce. 

It  is  a  question  for  the  delibei-ate  consideration  of  tlie Trustees, 
how  far  they  will  feel  called  n])on  to  provide  a  home  for  disabled 
pt'isons  who  cannot  be  cured,  and  who  do  not  need  the  (JatTi/ 
ministration  of  a  physieian,  and  skilled  nursing.  Certainly  such 
perstms  should  not  be  suffered  to  remain  long  in  the  Hospital  in 
the  city. 

Since  provision  is  to  be  made  for  convalescents  at  a  distance 
from  the  city,  jiresumably  at  less  expense  than  will  be  necessary 
in  the  Main  Hos])ital,  I  would  ivcoramend  that  chronic  and  in- 
curable  cases,  not  requiring  much  immediate  treatment,— such 
as  consumptives,  for  instance, — should  be  provided  for,  tempo- 
rarily at  least,  at  the  same  time. 

There  are  other  cases,  of  which  scrofulous  disease  of  the  hip  is 
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I  an  example,  where  ultimate  benefit  or  cure  is  probable,  Irat  where 

Igood  food,  fresh  air,  and  rest  are  the  principal  remedies  to  be 

I  used.     These  cases  should  also  be  transferred  to  the  country 

Iwards,  returning  temporarily  to  the  Main  Hospital  when  symp- 

Btoms  arise  (such  as  the  supei-vention  of  an  abscess)  requiring  im- 

nediate  treatment. 

It  will  be  desirable  in  arranging  for  these  country  wards, 

({vbich  will  prove  to  be  a  very  important  feature  of  the  Hospital,) 

I  make  theiu  readily  accessible,  by  easy  roads,  at  all  simsons, 

^■0  that  no  delay  may  arise  in  the  transfer  of  patients.     If  they 

are  many  miles  distant  from  the  city,  it  will  be  well  to  place 

them  near  a  railroad ;  and  easy  wagons  or  ambulances  can  be 

fitted  with  raattressed  litters  of  a  size  to  go  through  the  door  of 

tan  ordinary  railroad  car,  so  that  a  patient  can  be  transferred 
fifom  a  country  bed  to  a  city  bed,  or  vice  versa,  without  change 
of  position. 

Economy  of  management  would  suggest  the  establishment  of 
these  country  wards  in  connection  with  the  Orphan  Asylum, 
_  bot  this  is  a  matter  Iji-yond  my  province  to  discuss.     The  build- 
ings should  be  of  simple  construction,  roomy,  well  warmed  and 
^enCUated,  and  might  be  of  more  than  one  story  without  detri- 
nent.     Ordinary  country  houses  with  large  rooms,  with  open 
chimneys  or  special  ventilation,  and  fuTTiace  heat  in  addition, 
to  secure  a  full  supply  of  air,  would  serve  the  purpose.     Water- 
^^oloseta  would  be  needed  on  each  floor,  and  might  be  added  in  a 
^Hftower  built  at  the  corner  or  side  of  the  house,  connecting  with 
^^nach  story  by  means  of  a  little  ventilated  stem  or  lobby,  which 
^^Krould  keep  the  air  of  the  house  from  contamination.     A  farm 
^^Bronld  be  a  natural  appurtenance  of  such  wards,  where  conva- 
^^■Mcenta  and  others  might  proUt  by  liglit  labor  in  the  open  air, 
^Hfiie  products  of  which  would  partially  supply  the  other  parts  of 
the  institution. 
A  resident  medical  officer  would  be  required,  and  the  position 
,  might  be  }illi?d  by  the  house  officers  of  the  Main  Hospital  in  ro- 
f  tstion,  a  month  or  two  at  a  time.     If  the  distance  from  the  city 
ft^boald  be  considerable,  it  would  be  desirable  that  one  or  more  of 
Itile  physicians  in  practice  in  the  vicinity  should  be  invited  to  act  as 
I  lifting  or  consulting  physician  on  call  by  the  resident  officer,  in 
e  of  emergency.    But  cases  requiring  attention  would  be  trans- 
l  promptly  to  the  city  ;  and  there  should  be  visits  of  inspec- 
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tion  and  examination  at  least  as  often  as  every  week,  by  the 
Resident  Physician  of  the  Main  Hospital,  or  his  representative. 

PROXIMITY   OF  MEDICAL   BCIIOOL. 

The  advantages  derived  by  a  hospital  from  connection  with  a 
medical  school  are  comparatively  few,  and  I  have  already  al- 
luded to  the  possibility  of  detriment,  to  be  avoided  by  careful 
managi^ment.  The  careful,  thorough,  and  exact,  even  laborious 
methods  of  investigating  and  treating  disease  necessarily  em- 
ployed by  a  professor  in  presence  of  a  class  of  students,  are, 
however,  not  only  advantageous  to  the  individual  patient  con- 
cerned, but  the  standard  of  thoroughness  and  care  is  raised  for 
the  wliole  institution,  and  every  employee  can  be  made  to  profit 
by  the  example. 

Bat  instruction  in  a  hospital  is  an  indispensable  part  of  thor- 
ougli  medical  education ;  and  the  advantages  to  the  medical 
school  of  the  connection  aref  manifold,  and  would  be  much  in- 
creased by  close  proximity  of  the  institutions.  Very  few  of  the 
exercises  of  other  departments  of  the  University  would  be  r^ju- 
larly  attended  by.  medical  students  under  any  circumstances ; 
while  hospital  instruction  will  be  likely  to  be  given  repeatedly 
during  the  day,  and  sometimes  unexpectedly,  on  short  notice. 
Besides  tlie  stated  clinical  lectures,  illustrated  by  tlie  cases  of  the 
inmates  and  out-patients  of  the  hospital,  the  visits  to  the  medi- 
cal and  surgical  waixls,  and  the  attendance  at  surgical  opera- 
tions nt  regular  times,  there  are  accidents  and  emergencies  some- 
times orctm-iiig,  such  as  cases  of  poisoning,  or  the  rarer  disloca- 
tions, ivliose  treatment  is  so  sjiecially  instructive  as  to  justify 
tlie  intciTuptiou  of  stated  exercises  to  allow  the  students  to  wit- 
ness it.  The  study  of  the  apjieai-ance  of  the  diseased  organs  of 
tiie  bodj',  lifter  d)'a til,  and  microscopical  investigation  of  their 
strnctuve,  is  a  branch  which  receives  constantly  incn^sed  atten- 
tion in  the  mcdicitl  cun-iculuin.  The  opportunity  to  pursue  this 
study  must  bo  seized  nt  the  time  it  occui-s,  often  without  refer- 
ence to  convenience  of  liours. 

These  matters  are  of  the  greatest  importance  to  the  students, 
but  unless  t\wy  can  reach  the  hosjiital  easily,  they  will  neglect 
their  opportunities  ;  and  apart  from  tliis,  tlie  time  to  get  to  the 
hospital,  and  buck  to  tlie  next  exercise,  must  be  taken  from  the 
busiest  part  of  the  day. 


I  have  nn  hesitation,  therefore,  in  recommending  tliat  the 
Medical  School  should  be  separate  and  apart  from  the  Hospital 
grounds,  but  within  a  few  minutes'  walk.  A  mile,  in  my  judg- 
ment, would  prove  to  bo  an  injurious  distance,  even  with  con- 
tBtant  facilities  for  transportation  by  horse-cara. 
Tl 
Bllui 
Tl 


TKAIXING  SCHOOL   FOR  NURSES. 


The  training-school  for  female  nurses,  to  which  the  founder 
Uudes,  is  a  matter  to  which  I  have  given  special  thought. 
The  varying  success  which  has  attended  tlie  efforts  of  sincerely 
philanthropical  persons  in  establishing  these  schools  in  this  conn- 
try,  has  been  largely  due  to  the  difference  of  the  ground  which 
they  have  invaded.      In  any  field  where  reform  in  nnrsing  is 
much  needed,  the  managers  of  such  a  school,  by  devoting  time 
land  money  to  raising  the  standard  of  the  service, — engaging  a 
I  tetter  class  of  women  than  were  previously  employed,  and  em- 
ploying more  of  them  to  do  the  lame  work, — wonld  be  more 
kely  to  win  the  encomiums  due  to  successful  change,  than  where 
^hange  was  less  needed.     I  am  inclined  to  think  little  of  didactic 
instruction  for  niirses,  and  much  of  practical  experience ;  and 
that  their  duty  should  be  so  systematized  as  to  bring  each  nurse 
into  relation  with  the  different  classes  of  cases  in  the  Hospital, 
niccessively,  but  witliout  changing  rapidly,  or  until  entire  famili- 
ffity  with  all  details  has  been  acquired  in  each  situation. 

I  am  strongly  of  opinion  that  the  Hospital  should  be  the 
'draining  Sc/iool,  and  that  a  separate  organization  and  manage- 
lent  in  a  well-regulated  hospital  is  more  or  less  detrimental  to 
e  economies  of  the  latter,  and  to  the  excellence  of  the  nursing. 
!he  esprit  de  corps  should  be  that  of  the  Hospital,  not  of  a  sepa- 
»te  edncational  body. 

It  mnst  not  be  forgotten  that  the  best  hospitals  in  this  country 

tfwaj/s  ham  been  training  nurses,  and  although  the  number 

aving  the  hospitals  to  do  private  nursing  has  not  been  large, 

lie  esteem  and  demand  in  which  they  have  been  held  is  proof 

lositive  of  the  value  of  the  training  received. 

The  first  care  of  any  hospital  must  be  to  supply  itself  with 

Bkilled  nurses,  and  the  amount  of  what  can  afterwards  be  done 

to  supply  the  community  outside  can  only  be  determined  by 

trying.     This  would  probably  depend  on  the  amoout  of  money 

Levoted  to  this  particular  end. 
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I  am  not  aware  of  any  advant^e  pertaining  to  the  name  of 
"Training  School"  in  connection  with  a  hospital,  except,  per- 
haps, that  it  would  attract  a  greater  namber  of  applicants  for 
plaL-ea,  and  among  them,  presumably,  more  of  the  better  class. 
I  am  inclined  to  think,  however,  that  jndicioas  advertising, 
directly  from  the  Hospital,  would  be  qnite  as  effectual  and  bet- 
ter on  other  accounts. 

The  instmction  of  nurses  should  proceed  from  the  officers  of 
the  Hospital,  and  should  grow  out  of  the  daily  experience  of  the 
wards,  care  being  taken,  as  above  stated,  to  secure  variety  of  ex- 
perience to  each  nurse.  The  Matron,  under  the  authority  of  the 
Resident  Pliysician,  is  the  natural  supervisor  of  nursing — and  in 
a  large  hospital  this  duty  miglit  well  be  in  the  hands  of  a  special 
subordinate.  There  are  various  matters  in  which  systematic  in- 
struction is  necessary,  and  this  should  be  given  by  the  Head 
Nurses  of  wards  to  the  Assistant  Nurses,  as  they  come  under 
their  control,  under  the  general  direction  of  the  Matron.  The 
medical  officers  should  also  be  expected  to  instruct  the  nurses 
so  far  as  their  demands  and  directions  to  them  lead  to  it,  and 
especially  by  holding  them  individually  responsible  for  duties 
done  in  connection  with  particular  patients. 

Holding  these  views,  I  have  made  ample  provision  in  my  plan 
for  the  comfortable  living  of  all  the  nurses  likely  to  be  employed 
or  taught  at  one  time  in  the  Hospital,  within  the  institution. 

OXK-.STOUY   WAllDB. 

Wliile  I  am  not  jirepared  to  deny  that  sick  people  will  get 
wfll  mpidly  in  buildings  of  several  stories,  I  am  strongly  of 
opinion  that  one-storj'  wards  are  better,  and  that  these  sliould  be 
dL'taoliL'd  so  far  as  circumstances  will  admit.  I  do  not  know 
that  there  arc  any  statistics  in  existence  which  show  that  more 
patients  recover,  or  that  recovery  is  quicker,  other  things  beii^ 
equal,  in  such  wards ;  but  I  beiit^ve  it  to  bo  true.  Economy  of 
administration  requires  us  to  ti-eat  twenty  or  thirty  patients  in 
oue  room.  That  room  should  be  high  enough  to  allow  a  great 
body  of  air  to  be  constantly  entering  and  leaving  it,  with- 
out creating  "a  draught,'"  or,  in  other  words,  chilling  tlie  skin 
of  any  patient  by  pasaing  ovi^r  it  too  rapidly.  If  another  room 
of  the  same  height  is  i)laci_'d  above,  the  whole  building  is  so 
high  that  the  next  pavilion  has  to  be  placed  at  an  inconvenient 
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I  distance  to  avoid  mntiia.1  shade,  and  to  secnre/ree  external  circu- 
I  lotion  of  air.  Tlie  desii-ability  of  the  latter  is  so  universally  ac- 
I  knowledged  that  I  shall  not  discuss  the  merits  of  wards  placed 
J  Bide  by  side  in  a  continaoiis  building,  where  light  and  air  are 
I  necessarily  partially  excluded. 

One-utory  wards  are  very  convenient  of  administration.  By 
I  omitting  thre.shold8,  and  providing  simple  trucks  with  ruliber 
I  tires  to  the  wheels,  one  attendant  can  do  the  work  of  two  in 
I  transporting  patients  and  supplies  ;  and  what  can  be  done  easily 
\ViiU  he  done  promptly. 

The  arrangements  wliich  I  consider  best,  and  have  adopted  in 

lay  suggestions  for  heafing  and  ventilation,  preclude  the  idea  of 

la  second  story  to  any  building  occupied  by  sick.     One  of  these 

I  featares,  ridge  ventilation,  modified  to  suit  altered  conditions, 

I  is  derived  from  army  hospitals.     It  was  thoroughly  tested  and 

Jwidely  adopted  during  the  war,  and  its  excellence  is  acknowl- 

I  edged.     I  think  the  main  dependence  should  be  placed,  in  lieai- 

I  Ai/7,  upon  very  low  pressure  steam  apparatus,  with,  almost  invari- 

,  indirect  radiation.     In  this  way,  to  give  heat,  you  must 

:  fresh  air,  and  good  ventilation  is  insured.     Open  firi.'s  are 

fcially  useful  in  mild  weather,  and  are  very  efficient  ventilators ; 

^  in  their  appropriate  places  special  fireplaces  are  advisable, 

which  supplj'  fresh  warm  air,  besides  removing  tliat  wliich  is 

'Soal.     It  will  be  st>en  that  no  special  system  has  limited  my  sug- 

"Stions  ;  and  though  the  "  natural  method  "  of  ventilation  may 

!  relied  on  in  some  weather,  when  doors  and  windows  are  freely 

ten,  efficient  means  of  constant  supply  and  cliange  of  air  of 

" '  !  temperature  has  been  provided  for,  both  in  winter  and 

nnier.     Mechanical  forcing  by  a  fan  has  not  been  resorted 

s  the  application  of  the  necessary  amount  of  lieat  directly 

I  supplying  and  ventilating  shafts  is  simpler  and  more  eco- 

iiomical. 

T  do  not  consider  destructible  barracks,  which  are  so  excellent 

tor  military  hospitals,  at  all  suitable  for  a  private,  civil  insti- 

ution.     I  believe  that  careful  administration  will  make  perma- 

lent  stnictures  at  least  equally  healthful  with  them,  and,  in  a 

temperate  climate,  i)liy8ical  comfort  is  greater  in  a  building  with 

B*om])aratively  thick  walls,     I  should  consider  the  moral  effect 

■of  l^rracks  in  a  civil  hospital,  unless  for  temporary  and  excep- 

Itional  use,  positively  prejudicial.     If  we  provide  for  the  renewal 
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or  refreshnit-nt  of  the  inner  surfaces  of  wards,  their  entire  de- 
struction becomes  unnecessary. 

The  character  of  the  lot  of  land  provided  for  the  Hospital  is 
exceedingly  satisfactory,  and  it  is  needless  to  dwell  on  some 
matters  which  would  demand  early  attention  in  seUding  a  site^ 
its  elevation  secures  the  fi*ee  access  of  air  to  all  the  buildings,  if 
care  is  taken  not  to  obstruct  it  unnecessarily.  No  difficulty  is  ti 
be  anticipated  about  dminage  or  wat«r  supply.  If  the  streets 
immediately  around  the  Hospital  can  be  paved  with  wood,  it  wiH 
prevent  annoyance  and  detriment  from  the  noise  of  passing  teams. 
The  difference  of  grade  in  these  streets  is  not  such  as  to  interfere 
with  any  plan  for  building  ;  for  it  would  be  practicable  to 
the  greiiter  part  of  the  lot  level.  In  the  plan  which  I  submit, 
however,  the  present  general  confoi-mation  of  the  land  ia  re- 
spected, 

SCHEME   OF   OTtGANlZATION. 

The  following  scheme  of  organization  is  proportioned  to  the 
full  capacity  of  400  beds  : 

Officers  elected  annvallp  by  the  Board  qf  Trustees. 
A  Resident  Physician — the  esecutive  officer ;  in  constant  and 
confidential  communication  with  the  Trustees,  and  in  prof^- 
sional  sympathy  with  the  medical  and  surgical  staff,  he  is  better 
able  to  regulate  action,  and  harmonize  various  interests,  and 
control  suboi-dinates  of  varied  positittn  and  character,  than  a  non- 
medical superintendent.  His  duties  include  those  of  a  stewaid, 
and  admitting  physician ;  but  he  sliould  have  an  assistant,  and 
one  or  other  should  be  always  at  the  Hosjtital.  Under  the  di- 
rection of  the  Trustees,  he  has  control  of  the  Hospital  in  all  re- 
spects, except  the  treatment  of  patients.  He  makes  all  pur- 
chases for  the  regular  needs  of  the  Hospital,  and  receives  all 
moneys  paid  for  board  or  otherwise,  and  his  accounts  are  settled 
monthly  with  the  Treasurer.  His  decisions  as  to  the  admission 
of  patients,  and  their  rate  of  board,  shape  the  whole  character  of 
the  charity.  He  appoints  and  discharges  all  employees  not 
elected  by  the  Trustees.  He  is  responsible  for  the  proper  warm- 
ing, ventilation,  cleauing,  and  repair  of  the  Hospital,  and  for  the 
discipline  of  hoiise  officei-s,  employees,  patients,  and  visitors. 
He  provides  the  diet  and  remedies  ordeitd  by  the  pltysicioiis  and 
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surgeons,  and  keeps  recoi'ds  of  applications,  admissions,  dis- 
charges, etc.  He  has  custody  of  all  property  at  the  Hospital. 
In  case  of  emergency,  in  the  absence  of  the  visiting  physicians 
ftnd  surgeons,  he  acts  for  them  in  regard  to  treatment,  and  dis- 
charges patients  if  discipline  requires  it.  He  assigns  patients  to 
the  proper  ward  and  bed,  and  directs  removal  or  change,  when 
■necessary.  Ho  orders  all  autopsies  in  writing,  under  rules  mnde 
by  the  Trustees.  He  makes  an  annual  i-eport  to  the  Trustees  of 
tlie  doings  of  the  year,  and  the  state  of  the  Hospital, 

A  Board  nf  ConsitUuig  Physicians  and  Surgeons. 

Eight  Visiting  P?i>/sicians  and  eight  Visiting  Surgeons,  two  of 
each  serving  at  one  time,  for  a  t«nn  of  three  months.  They  have 
entire  charge  of  the  treatment  of  patients.  They  order,  tlirougli 
'the  bouse  officers,  the  medicines  and  stimulants  required,  and 
direct  what  grade  of  general  diet  the  patients  shall  receive.  If 
extm  articles  of  diet  ate  needed,  they  order  them  from  an  extm 
diet  list,  daily.  Tiiey  daily  report  to  the  resident  physician, 
the  names  of  patients  suitable  for  discliarge  or  removal  to  coun- 
try wards.  Tftey  dictate  to  tlie  honse  officers  the  medical  and 
snrgical  records. 

Four  Physii-ians  and  four  Surgeons  to  Out-Patients,  who 
shall  also  act  as  assistants  to  the  visiting  officers  when  required. 

An  OphthnJmic  and  an  Aural  Surgeon,  who  attend  to  cases  in 
their  special  departments,  whether  out-patients  or  in  the  wards. 

A  Dt^ntixt. 

A  Palholijgist,  who  makes  all  autopsies,  preserves  specimens 
■of  morbid  structure  in  acabinet,  and  examines  diseased  growths 
»nd  secretions,  of  which  he  keeps  record. 

An  Assistant  PJi ysician,  the  constant  aid  of  the  resident  pby- 
locian.  and  his  representative  when  absent. 

Sixteen  Houne  (T^cirr*— ^medical  students  or  recent  gradnates, 
eight  medical  and  eight  snrgical,  eight  resident  and  eight  non- 
resident— to  serve  in  all  two  years,  and  eight  to  be  elected  each 
year.  The  tii-st  year  to  be  passed  in  the  Out-Patient  Depart- 
[xnent,  and  as  junior  ward  officer,   six  months  of  each.     The 

•ond  year  to  be  passed  in  tlie  house,  as  senior  ward  officer,  six 
months  of  male  and  six  months  of  female  service.  They  carry 
ont  the  oi-ders  of  the  visiting  officers.  The  non-resident  officers 
only  assist  in  making  autopsies. 

The  importance  of  tlie  practical  efficiency  of  these  officers  in 
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the  care  of  the  patients  ia  very  great.  An  examination  before 
appointment  may  be  usefnl  to  secure  a  certain  standard  of 
Bcliolareliip,  but  it  sliould  not  be  competitive.  They  should  be 
elected  on  the  joint  nomination  of  the  visiting  officers  and  resi- 
dent physician,  after  thorough  investigation,  regard  being  bad. 
to  genemi  qnalifications,  maturity,  and  practical  abilitj',  as  well 
as  scholarship. 

The  Apothecary,  who  aids  tLe  Resident  Physician  in  the  pur- 
chase of  drugs,  etc.,  manufactures  preparations,  and  dispenses 
the  remedies  ordered  by  the  physicians  and  surgeons. 

Tlie  Matron,  who  aids  the  Resident  Physician  in  tlie  purchase 
of  household  articles,  supervises  the  liousekeeping,  cooking, 
and  cleaning,  and  especially  the  nui-aing  and  ti-aining  of  nurses. 

Pertoju  employed  hy  the  SeHdent  Phffttetan. 

A  CTerJt,  to  eAA.  in  book-keejnng  and.  ooneHpondmoe. 

An  Apothecary  »  AssistaiU.  . 

An  £hiffi7ieer,  in  care  of  all  apparatoB. 

Two  Mremen. 

A  Store-keqter,  who  r^olatea  the  kitehen,  and  xeoAvw  uid 

{^es  out  supplies  of  food. 

A  KUchen  Man. 

Five  Cooks. 

Four  Kitchen  Maids. 

A  Head  Laundress. 

A  Laundry  Man. 

W^t  Laundry  Maids. 

Pour  Housemaids. 

Two  Parlor  Maids. 

Four  Porters,  one  to  serve  also  as  coachman,  one  for  Out- 
patient Department. 

An  Assistant  Matron  and  lAbrarian. 

Two  Seamstresses. 

Twenty  Head  Ifurses. 

Forty  Assistant  Curses. 

Twenty  Night  Nurses. 

Five  male  Ward  Tenders. 

The  aid  of  patients  who  are  not  physically  disabled  will  be 
necessary  in  the  care  of  the  wards ;  and  the  moral  effect  of  this  is 
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good ;  and  it  will  be  found  that  the  payment  of  boai-d  pvup'or- 
tiunate  to  their  means,  be  the  amount  ever  so  small,  will  cause 
patients  to  better  appreciate  theii-  advantages. 

The  manner  in  wliich  this  organization  is  proposed  to  be 
accommodated  can  be  better  considered  in  connection  with  the 
drawings  accompanying  tliis  paper. 


EXPLANATION  OP   PLATES. 

GENERAL   PLAN. 


I*  Plate  No.  1  is  a  block  plan,  showing  all  the  buildings  proposed. 
JTwo  ideas  have  been  adhered  to  in  this  general  plan  of  the  Hoa- 
IMtal: 

First,  that  the  wards  shotild  be  all  on  the  same  JlooT,  con- 
nected by  low  corridors  with  the  first  story  of  the  other  buildings ; 
so  that  passage  from  one  part  of  the  Hospital  to  another  might 
be  nnobstracted  by  steps  ;  and  no  thresholds  being  used,  trucks 
with  rubber  tiros  to  the  wheels,  before  alluded  to,  might  pass 
everywhere  without  jolt  or  obstruction. 
^L    Second,  that  every  room  occupied  by  patients  should  receive 
^Btirect  sunlight  during  some  part  of  the  day. 
^M     The  value  of  the  convenience  and  cheerfulness  thus  secured 
can  hardly  be  over-estimated. 

'riie  administration  building  occupies  the  centre  of  the  obvious 
front — the  westerly  end  of  the  lot, — fifty  feet  from  the  street,  a 
position  of  average  grade,  as  regards  the  rest  of  the  lot,  and  suffi- 
ciently accessible  from  all  other  parts  of  the  Hospital.     It  is 
^joined  by  two  cross-corridora  to  the  main  or  connecting  corridor, 
^birenty-live  feet  to  the  rear,  on  the  east  side  of  which  are  several 
^■ow  buildings,  appurtenant  to  administration.     This  central  re- 
^■^on  would  at  first  glanco  seem  to  be  the  proper  place  for  the 
sonrce  of  steam-heat,  and  the  kitchen  and  laundry ;  but  the  low- 
pressure  boilers  are  to  send  steam  to  every  part  of  the  Hospital, 
by  pipes  which  rise  to  the  ceiling  of  the  corridors,  and  descend  to 
the  various  radiators,  and  the  water  resulting  from  the  condensa- 
tion of  the  steam  is  to  constantly  return  to  tlie  boilers,  by  the 
force  of  gravity,  through  pipes  beneath  the  surface  of  the  ground ; 
therefore,  the  place  for  the  boiler  house  is  at  or  near  tlie  lowest 
jiart  of  the  lot,  as  near  as  may  be  to  the  main  corridor,  but  also 
^accessible  from  the  street,  so  that  coal  can  easily  be  put  in. 
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■  She  portion  ftilfllliiig  these  conditions  is  found  at  the  soutlierly 
put  o{  the  lot)  and  is  convenient  in  every  way.  Tlie  kitchen  and 
iatindry,  which  are  to  l)e  supplied  with  steam  from  a  boiler  of 
U£;ber  pTesBQie  in  the  same  room  and  under  the  same  manage- 
ment as  the  heating  boilers,  are  placed  as  near  the  boiler  honse  as 
is  practicable.  Those  points  being  settled,  the  other  buildings  for 
general  use  hare  been  so  placed  as  to  have  i-eady  access  to  the  main 
corridor,  and  yet  not  to  obtrude  unpleasantly  upon  the  wards. 
The  beds  of  the  Hospital  are  distiibiited  as  follows  : 

Li  one  private  ward  of  90  sqiarftteToomB. ~    90  beds 

In  fonrteen  general  wards  containing  SS  beds  each. .  8SS    " 
In  four  isolating  wards  of  16  separate' rooms,  witili 

one  bed  in  each. 64   " 

Total 406    »* 

Hie  general  wards  are  alike,  .and  would  be  assigned  to  each' 
Tarioos  nses,  at  different  times,  as  cin-u  instances  might  n^quire. 
The  four  isolating  wards  are  also  alike.  Ample  means  of  classi- 
floation  of  patients  are  thus  afforded,  und  the  details  of  their  dis- 
tribution wpold  be  determined  by  the  proportion  in  which  differ- 
ent classes  of  patients  would  be  found  to  present  themselves. 
The  corridors  are  all  to  the  north  of  the  wards  which  they  con- 
nect, and  therefore  do  not  interfere  with  the  southerly  exposure 
of  the  buildings. 

The  private  ward  is  placed  at  the  north-westerly  comer  of  the 
lot,  out  of  the  thoroughfares  of  the  Hospital,  on  a  high  level,  ac- 
cessible from  the  front  street,  but  fifty  feet  from  it,  near  the 
house  of  the  Resident  Physician,  with  pleasant  look-out  from  all 
the  patients'  rooms.  It  is  reached  by  a  corridor  which  leaves  the 
northerly  end  of  the  main  corridor,  running  first  north-west,  then 
north,  to  the  entrance  of  the  ward.  Prom  this  corridor  branch 
off  two  of  the  four  cross-corridors  which  go  to  the  other  wards. 
Of  the  other  two,  one  leaves  the  main  corridor  at  its  middle,  the 
other  at  its  southerly  end. 

As  much  distance  is  allowed  between  the  wards  as  the  size  of 
the  lot  permits,  reseiTing  a  moderate  space  for  garden  and  airing 
ground  at  the  easterly  end.  This  distance  between  wards  is 
sixty  feet  from  east  to  west ;  and  from  the  southerly  wall  of 
each  ward  to  the  cross-corridor  of  the  row  of  wards  to  the  south 


JOHNS  HOPKINS*   UOSPITAL. 


65 


of  it,  seventy  feet.  The  wards,  in  L>ach  row,  are  placed  opposite 
to  the  internals  in  the  nest  row,  to  facilitate  the  free  circulation 
of  air  around  thera.  The  corridors  are  not  necessarily  level,  but 
/allow  ike  slope  uf  the  f/round,  which  is  to  be  graded  so  that  the 
foundation  of  the  isolating  wai-d  at  the  north-east  comer  of  tlie 
lot  is  a  little  higher  tlian  that  of  any  other  building.  It  follows 
that  the  wards  are  vertically  eii  echclo)L,  and  will  the  more 
readily  catch  the  prevailing  winds.  The  isolating  warda  are 
I  placed  one  at  the  easterly  extremity  of  each  cross-corridor,  so  aa 

to  be  the  moat  out  of  the  thorougkfares. 

I       At  the  southerly  end  of  the  main  corridor,  a  branch  leads 

Boutli,  past  the  out-patient  bnilding  to  the  operating  theatre. 

I   t'^oin  the  same  point  two  branch  corridors  side  by  side,  with  a 

,    thin  partition  between,  with  doors  in  it,  lead  to  the  corner  of  the 

laundry. 

Here  the  most  northerly  branch  itself   becomes  double,  tlie 
Dorth  half  being  one  of  the  cross-corridora  leading  to  wards,  while 
'   the  south    half   leada  to  the  kitchen,   passing  the    following 
I  three  rooms ; 

[  A  goods-rec^eiving  room,  ten  feet  by  twenty-four,  where  bulky 
I  articles  are  received,  unpacked,  exaraint-d,  and  repacked,  or  con- 
I  Teyed  by  trucks  to  any  part  of  the  Hospital.  Attaclied  to  this 
I  room  is  a  lavatory,  and  a  water-closet,  for  male  employees. 
I  A  dust-room,  ten  feet  square,  containing  i-eccptacles  for  sweep- 
I  ings,  paper,  and  dry  rubbish. 

I  A  garV)age-room,  ten  feet  square,  with  water-tight  receptacles 
I  for  ewill.  The  floor  should  be  perfectly  tight,  and  dished,  with 
I  B.  trapped  drain  and  strainer,  and  supplied  with  a  water-tap  and 
I  sliort  hose  ;  and  the  receptacles  should  be  thoroughly  cleansed 
I  after  each  emptying. 

I  These  three  rooms  open  on  the  corridor,  and  also,  by  double 
I  doors,  on  the  kitchen  yard,  where  the  teams  drive  in.  Tlie  gar- 
I  bage-room  also  opens  on  the  kitchen. 

I      The  most  southerly  branch  corridor,  at  the  corner  of  the  laun- 
I  dry,  tnms  south  and  runs  between  a  row  of  horse-shrds,  and  the 
'  laundry,  and  rin.sing-room,  and  beneath  the  seats  of  the  autopsy 
theatre,  to  the  dead-house. 

The  horae-sheds,  for  the  convenience  of  the  visiting  staff,  open 
on  the  corridor. 

The  lauudi-y,  about  forty  feet  square,  is  fittt^l  with  soap-stoue 
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tubs,  boilers,  rotaiy  wasliing-iuaclimea,  and  a  centrifugal 
\vi-ijigi.T.  It  has  a  tight  floor  and  drain.  It  communicates  with 
the  ii-oning-roora,  twenty  f(*t  by  forty  ;  which  contains  a  mangle, 
stoves  for  heating  irons,  and  a  steam-heated  drying-closet.  In 
tlie  corner  is  a  water-closet,  for  female  employees.  Next  this 
room  is  the  rinsing-room,  twenty  feet  by  forty,  containing  a  large 
number  of  vehtilated  boiling  and  washing  tubs,  and  a  drying- 
closet  ;  where  all  specially  foul  linen,  bandages,  etc.,  are  con- 
veyed froin  the  wards,  at  the  dressing  hour,  placed  at  once  in 
water  to  soak,  and  thoroughly  rinsed  and  deodorized  before  being 
conveyed  to  the  laundry  for  final  cleaning. 

A  steam  engine  will  be  required  to  carry  the  macliinery. 

Over  these  rooms  and  reached  by  stairs,  is  a  bell-deck  or  roof 
arranged  to  be  walked  on,  surmounted  by  a  roof  of  glass  and  iron, 
supported  by  pillars  and  surrotmded  by  a  railing,  but  having  no 
sides  to  obstruct  the  free  passage  of  air.  Here  the  clothes  are  to 
be  dried  in  fair  weather.  A  lift  for  raising  them  could  be  con- 
nected with  the  steam-engine. 

Twenty  feet  from  the  kitchen,  and  fifteen  from  the  autopsy 
building  (from  which  it  is  sepai-ated  by  a  covered  way  with  gates 
at  each  end),  is  a  building  eighty  feet  square,  comprising  a  boiler 
house,  coal-shed,  and  wood-shed  ;  also  a  small  stable,  where  are 
kept  a  horse  and  ambulance,  and  a  vehicle  to  send  for  the  attend- 
ing staff  in  case  of  emergency.  The  use  of  tlie  telegi-aph  from 
vai'ious  points  in  the  city  in  connection  with  these  vehicles  wiH 
need  consideration.  Over  some  part  of  this  building  is  a  loft, 
wliere  mattresses  and  pillows  are  aired  after  the  departure  of 
patients,  before  being  used  again.  There  should  be  a  sufficient 
supply  of  these  articles  in  the  hospital  to  allow  of  their  remain- 
ing in  the  open  air  a  week. 

A  bed-room  with  a  bath  and  water-closet  attached,  for  the  engi- 
neer, is  also  placed  in  the  second  story  of  this  building. 

The  walls  of  all  these  buildings  are  recommended  to  be  con- 
structed of  brick,  with  a  closed  air  space,  except  in  the  corridors, 
where  a  single  eight-inch  wall  will  be  sufiicient ;  and  painted  out- 
side to  insure  dryness.  If  stone  trimmings  are  used,  they 
should  project  as  little  as  possible  from  the  surface,  as  any  irreg- 
ularity interrupts  the  free  sweep  of  air,  and  gives  opportunity 
for  dust  to  collect.  Especially  in  those  buildings  occupied  by 
patients,  relief  to  the  eye  should  be  attained  by  variation  in  coior. 
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rattier  tlian  by  projections  or  depressions  in  the  walls.  Tliere  is 
obvious  opportunity  for  architectural  effect  in  tlie  front  build- 
ings. Thi;  adiniiiisti'ation  building  will  be  likely  to  vary  in 
height  in  different  parts.  The  private  ward  is  in  a  commandiug 
position,  and  a  tower  or  copola  on  it  would  afford  a  magnificent 
view.  The  out-patient  and  opemting  buildings  are  of  sutEcient 
size  and  height  to  balance  the  front  symmetrically. 

The  inside  of  the  walls  should  either  be  plastered  directly  on 
the  brick  work,  and  so  prepared  as  to  be  hard,  smooth,  and  im- 
permeable like  stone,  so  that  they  can  be  freely  scrubbed  ;  or,  if 
this  is  impracticable,  very  tliiu  furring  should  be  bo  attached  as 
to  lie  easily  removefl  and  replaced  ;  and  this  renewal  should  he 
made  in  the  buildings  occupied  by  patients  at  least  as  soon  as  the 
piaster  becomes  cracked  or  marred.  Where  the  plaster  remains 
smooth  and  sound,  a  thin  coat  of  ])aiut  applied  every  year  prob- 
ably renders  it  perfectly  healthful.  However  constructed,  the 
walls  should  have  all  corners  and  angles  rounded  to  prevent  accu- 
mulation of  dust,  and  allow  of  ready  cleansing.  This  is  espe- 
cially desirable  at  the  junction  of  the  base-board  and  the  floor, 
where  a  broom  is  ajit  to  leave  more  or  less  dust  in  spite  of  care. 
(See  figure  on  next  page.) 

All  floors  should  be  made  of  strips  of  hard  wood,  not  over  two 
inches  wide,  tongiipd  and  grooved  and  blind  nailed. 

On  the  whole,  the  application  of  boiled  linseed  oil  is  believed 
to  be  the  best  way  of  treating  the  floors. 

The  finish,  especially  in  wards,  is  advised  to  be  perfectly  plain, 

'  without  mouldings ;  and  where  projection  is  necessary,  as  in  the 

casing  over  a  door  or  window,  the  upper  surface  should  slope 

towards  the  floor  at  an  angle  of  forty-five  degrees,  to  facilitate 

cleansing. 

GROUNDS    AND   PATHS. 

Plate  No,  27  shows  on  the  block  plan  the  course  of  the  paths 
about  the  grounds.  A  driveway,  fifteen  feet  wide,  surrounds  the 
whole,  and  from  this  lead  off  paths  ten  feet  wide,  which  will  allow 
the  passage  of  carts  if  necessary.  A  row  of  trees  is  placed  along 
the  outer  side  of  the  driveway,  and  on  the  inner  side  wherever  the 
buildings  are  not  so  near  as  to  be  sliaded  by  them.  In  planting 
the  double  rows,  the  trees  should  be  placed  opposite,  rather  than 
alternate,  to  insure  the  formation  of  a  vista  of  gothic  ai-ches. 
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The  front  or  business  entrance  to  the  Hospital,  to  which  all 
patients  should  be  directed,  is  opposite  the  southerly  front  door 
of  the  administration  building.  Close  to  the  gate  is  the  lodge, 
where  the  gate-porter  lives  niglit  and  day.  He  sees  every  one 
who  enters,  inquires  the  ermud  of  all  newcomers,  and  directs 
them  accordingly.  Applicants  for  admission  and  visitoi-s  to  the 
wards  go  to  tlie  door  opposite  the  gate.  Vehicles  conveying 
persons  injured  by  accident,  or  cases  of  severe  sickness,  unable 
to  walk,  are  driven  to  the  door  at  the  southerly  end  of  the 
administration  building.  Out-patients  are  directed  by  the  next 
path  to  the  south  to  the  front  door  of  the  out-patient  building. 
Students  pass  by  the  jiath  still  further  south  to  the  entrance  to 
the  operating  theatre,  which  should  be  their  r^^ular  place  of  as- 
sembly, except  when,  under  special  instructions,  they  are  to  meet 
the  visiting  staff  at  the  wards,  or  the  Pathologist  at  the  autopsy 
theatre. 
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A  path  leads  around  tlic  soutlu'il}'-  end  of  tlie  administration 
building  directly  to  the  middle  of  the  short  corridor  which  passes 
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across  to  the  main  corridor.  At  this  point  a  cut  and  iuch-way, 
with  a  catch-basin  at  the  bottom,  might  be  made,  80  tliat  a  cart 
could  pasa  beneiVth  thp  corridor  and  reach  the  court-yard  behind 
the  adnimiatration  l>uildiag,  which  is  the  only  8i)ace  about  the 
Hospital  entirely  enclosed  by  buildings. 

At  the  northerly  end  of  the  administration  building  is  the 
private  entrance,  which  serves  for  visitors  to  tlie  Resident  Phy- 
sician's family,  and  to  the  patients  in  private  rooms.  The  grounds 
about  the  private  ward  are  made  as  attractive  as  possible,  and  in 
the  centi-e  of  the  space  to  the  east  of  it  is  a  fountain. 

The  rear  entrance  to  the  Hospital  is  close  to  the  boiler  house, 
and  is  under  the  charge  of  tlie  man  on  duty  tiiere,  so  far  as 
necessary.  Teams  bringing  stores  and  ice,  diivt!  up  to  tlie  east- 
erly side  of  the  kitchen  building.  Those  bringing  other  goods, 
and  the  scavenger-carts,  pass  south  and  west  of  the  kitchen  to  tlie 
goods- receiving  room  door,  and  to  the  dust  and  garbage  rooms. 
The  driveways  and  the  yard  around  the  kitchen  are  macadamized. 

Tlie  wood-shed  is  reachful  from  the  kitchen  yard.  Here  waste 
boxes,  barrels,  etc.,  are  broken  up  to  he  utilized  for  fuel.  Here 
also  broken  furniture,  and  badly  soiled  bedding  arc  placed  while 
waiting  for  repairs  and  cleansing.  The  roof  of  the  covered  way 
between  the  coal-shed  and  autopsy  building  projects  over  the 
northerly  gates,  to  protwt  persons  passing  across  from  the 
weather,  so  that,  through  the  wood-slied  and  boiler-room,  the 
stable  cjin  be  reached  from  the  main  buildings  without  exposure. 

Teams  bringing  coal  for  the  boilers  turn  to  the  left  on  entrance 

^t  the  gate,  drive  into  the  coal-shed  by  a  southerly  door  upon  a 

tridge  of  plank  supported  by  brick  piers,  from  which  the  coal  is 

dumjwd  on  the  floor  below.     They  then  leave  the  shod  by  a 

weaterlj-  door,  coming  out  through  the  covered  way  between  the 

Blied  and  the  dead-room.     Undertaki^rs  pursue  the  same  route, 

pass  the  coal-shed,  and  back  into  the  covered  way  through  the 

Boutherly  gates,  which  are  then  closed.     After  the  remains  are 

tlaced  in  the  wagon  or  hearse,  the  gates  are  reopened  and  the 

'ehicle  passes  out ;  in  tliis  way  bv.'ing  entirely  out  of  view  of  the 

tieuts,  on  some  of  whom  the  associations  connected  with  such 

latters  would  have  a  depressing  effect. 

A  driveway  to  the  horse-sheds  for  the  visiting  staff,  just  to 

le  east  of  the  operating  tlieatre,  can  be  reached  by  either  the 
nt  or  rear  entrance.     Coal  for  use  in  the  wards  is  carried  to  a 
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small  coal-cellar  in  each  building,  by  the  cart-paths  whicli  run 
along  their  northerly  aspects.  The  same  paths  conduct  those 
patients  who  are  able  to  go  out  of  doors,  or  who  are  canied  out 
in  baskets  and  litters,  to  the  garden.  A  summer-house,  or  rustic 
arbor,  shaded  by  trees,  is  readily  accessible  from  the  end  of  one 
of  the  corridors,  and  an  uncovered  inclined  plane  might  readily 
be  constructed  for  trucks  or  wheeled  chairs  to  pass  to  and  fro 
upon.  Most  of  the  garden  or  airing  ground  had  better  be  smooth 
turf;  any  irregularity  of  level  and  any  trees  now  existing  on 
that  portion  of  the  lot  being  preserved,  if  suitable,  and  flower- 
beds and  shrubs  disposed  at  angles  and  near  the  paths,  so  as  to 
give  as  much  expanse  of  green  as  the  limited  space  allows.  A 
fountain  is  suggested  at  a  central  point. 

As  has  been  stated,  the  most  north-easterly  building,  an  isolat- 
ing ward,  is  to  stand  a  little  higher  than  any  other  building.  It 
follows  tiiat  the  general  downward  slope  of  the  lot  sliould  bo  made 
to  be  towards  the  south-west,  as  indicated  by  the  grade  of  Ilie 
surrounding  streets ;  but  this  slope  need  not  be  regular.  The  ele- 
vation now  existing  near  the  centre  of  the  lot  might  be  lowered 
to  about  the  level  of  the  north-easterly  building,  and  from  this 
plateau  the  slope  would  be  more  rapid  to  the  south  and  west. 

To  insure  dryness,  the  various  buildings,  especially  tliose  or- 
cu]iied  by  patients,  are  immediately  surrounded  by  gravelled 
paths  a  few  feet  in  width,  beyond  which  tlio  turf  slopes  qiiii'tly 
awjiy  from  the  buildings.  The  surface  watiT  U  tlius  direrti'd  to 
points  inti'rniediate  betwei^n  the  cross-corridors  and  rhi-  vow  of 
wards  to  the  north  of  each,  and  as  the  downward  slojic  ir-  lo  thf 
west,  there  willbealowci^t  point  betwi'ca  I'acli  two  rows  of  M-:inls, 
soniewiiere  near  the  main  or  conni'cting  corridor.  At  thesr  Imv- 
est  points,  and  at  iiiternifdlitte  ]ioints,  if  sliglit  ii'regiilnvily  or 
any  other  cause  makes  tlie  surface  water  collect,  eatcli-basins  are 
placed,  which  overflow  into  brick  drains.  These  drains,  and  tlie 
eartlien  ])ipe  or  othiT  drains  fioni  the  various  buihliniis  and  frnni 
the  fountains,  em])ty  into  a  main  drain  running  soutli,  }iroi)iil)ly 
diagonally,  intersecting  tlie  ci'oss-corridors,  but  avoiding  (.assagf 
bcneatli  any  large  Iniildiiig,  to  reach  a  sewer  bey^ond  the  bounda- 
ries of  tl;e  estate.' 
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Cogspools,  if  required  in  connection  with  the  smaller  drains, 
would  be  placed  near  the  paths,  to  facilitate  the  necessary  annual 
emptying  process. 

j  ADMINISTRATION   BITILDINO. 

Plate  No.  2  is  a  plan  of  the  first  story  of  the  adrainistrntion 

f  building  and  its  appuitenaneea. 

The  main  building  is  250  feet  long  and  50  feet  wide,  divided 
longitudinally  by  a  hall,  12  feet  wide,  intersected  by  three  equi- 

:  distant  cross-entries.  The  central  cross-entry,  12  feet  wide,  opens 
on  the  front  veranda,  100  feet  long  and  8  feet  wide,  by  the  front 
door  of  the  building ;  and  at  the  opposite  cud  of  tlie  entry,  the 

I  central  rear  door  leads  by  a  few  steps  to  the  courtyard  behind 
the  building,  and  opposite  to  these,  other  steps  lead  to  the  centre 

L  of  the  main  or  connecting  corridor. 

The  northerly  cross-entry,  10  feet  wide,  passes  from  a  door  in 
front,  seldom  used,  to  a  short  cross-corridor  of  the  same  width, 
leading  to  the  northerly  end  of  the  main  corridor. 

The  southerly  cross-entry,  also  10  feet  wide,  passes  from  the 
principal  business  entrance,  opposite  the  front  gate,  to  a  short 
cross-corridor  of  the  same  width,  leading  to  tlie  main  corridor, 

I  which  is  also  10  feet  wide.  The  corridors  leading  from  this  main 
corridor  to  the  wards  are  7  feet  wide.     All  the  corridors  are  to 

I  be  very  low  studded  ;  allowing  about  7  feet  below  the  steam  and 

I  water-pipes,  which  are  recommended  to  be  wrapped  in  asbestos, 

I  covered  with  canvas  and  painted,  and  hung  along  the  corridor 

[  ceiling,  in  plain  view. 

The  northerly  end  of  the  building,  beyond  the  cross-entry,  is 

[  appropriated  to  the  Resident  Physician  and  his  family.    It  opens 

'  on  the  cross-entry  by  two  doors  with  a  small  lobby  between.  A 
projection  or  ell  at  the  north-east  corner  gives  opportunity  for  a 
south  window.  The  situation  of  a  kitchen  (more  for  serving  food 
than  for  cooking)  and  a  dining-room  are  indicated,  but  further 
details  are  left  unsettled.     If  it  were  found  that  all  the  room  in 

[  the  upper  stories  was  not  needed  for  the  Resident  Pliysician,  the 

I  partition  wall  could  be  placed  further  to  the  nortli  in  those  stories. 
urithout  departing  from  the  idea  of  a  dwelling  for  him,  separate 

I  from  the  Hospital,  yet  readily  accessible,     A  speaking-tube  at 

I  the  door  on  the  cross-entry  should  communicate  with  his  bed- 

rxoom. 
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rthff'nortlK'rly  ci'osg-entry  are  two  closets,  and  a 
laratocy  Mid  VBitra--c]osot  for  the  use  of  officers. 

Betwera  the  northerly  and  central  crosa-entnes  is,  in  fi-ont, 
the  bnonesB  office  or  connting-rooin  of  the  Resident  PhyHcian, 
alboat23by  19feet,  indnding^a  atnmg  lOMa  for  aoooant-bo6ka» 
-mknAs  and  valiublea. 

Next  ifl  a  room  for  meetings  of  tile  Board 'oH^i&tieee^  ahoat  99 
^19  feet.  On  the  other^de  of  tile  maiil  hall  tin  a  AEnfiglg-nKMii 
for  the  (^oers  of  tiie  Ho^ital,  abcmt  30  by  IS  feet;  a-'sewlng- 
Mom  and  a  ntatnm's  office,  each  aboatUffert  square ' 
*  Between  the  oeaitral  and  t^uutherly  cross-entries  is,  in  front, 
a  small  parlor  or  reception-room,  for  general  use,  about  19  by  19 
feet.  Next  is  the  office  of  the  houat;  officers,  about  29  by  19  feet, 
eontaioing  eight  desks,  and  in  the  coiner,  not  indicated  on  the 
pUn,  a  ventilated  cnpboard  and  sink  for  the  examination  of  mine.  ' 
Obe  window  is  arranged  for  tlm  convenient  use  of  the  microscope. 
A,  small  madioal  library  of  books  of  reference  shoold  be  placed 
in  this  room,  in  the  custody  of  some  one  house  officer;  and  a 
^laed  case  shoald  be  providi.'d  for  certain  sui^ical  instntmenla 
and  apparatas  liable  to  be  needed  suddenly.  Nest  to  this  room 
is  the  porter's  office,  about  19  by  10  feet,  where  the  head  portei? 
moaina  by  day,  and  wheru  he  sleeps  by  night.  On  the  other 
rideof  the  main  hall,  next  to  the  central  cross-entry,  is  a  lihniry 
room,  about  15  feet  square,  containing  entertaining  books  for 
patients'  use.  A  catalogue  of  the  library  should  be  kept  in  each 
ward,  and  there  should  be  a  stated  time  for  the  nurses  to  pro- 
•cure  and  change  the  books  for  the  patients.  In  the  comer  of 
this  room,  and  also  accessible  from  the  central  cross-entry,  is  a 
water-closet  for  the  use  of  tlie  females  employed  in  this  part  of 
the  institution.  Next  the  library  is  the  room,  about  19  by  15 
feet,  appropriated  to  the  visiting  staff.  Here  consultations  would 
often  be  held.  Adjoining  is  an  exaraining-room,  about  6  by  16 
feet,  and  beyond  it  a  lavatory  and  water-closet.  Next  to  this, 
and  opening  on  the  soutlierly  cross-entry,  is  a  lavatory,  with  a 
housemaid'scloset,  and  two  water-closets, — one  to  be  kept  locked 
for  the  use  of  male  employees,  the  other  tor  the  use  of  persons 
from  the  waiting-rooms  near  by. 

The  portion  of  the  building  south  of  the  southerly  cross-entiy 
contains  in  front  a  double  waiting-room,  about  36  by  19  feet, 
for  applicants  for  admission,  and  other  persons  calling  on  boai- 
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ness.     Bej-oiid  is  the  admitting  office  of  tlio  Resident  Phvsirimi, 

about  16  l)y  12  fet't,  and  leading  from  it  an  exaininiilioii-ruoni, 
'  about  16  by  6  feet,  which  also  gives  access  to  the  maiu  hall,  and 
[  tlieuce  to  the  accident-room  on  the  opposite  side,  about  15  by  20 
[  feet ;  where  are  several  beds  covervd  with  rubber  sheeting,  for  tha 
r  temporary  reception  and  examination  of  "accideats"  and  jh^- 
f  Bona  too  sick  to  ait  up.     Here  are  liept  tourniquets  and  dressings, 

for  the  prompt  arrest  of  hemorrhage,  and  a  tray  containing  ether 
k  and  restoratives.  A  sink  and  a  bath-room  are  placed  in  the  cor- 
'  ner,  the  latter  being  only  for  exceptional  use  in  emergencies,  or 
r  irheu  patients  are  unable  to  go  to  the  regular  bathhouse.     Next 

the    accident-room  is  a   waiting-room  for  visitors  to  patients, 
^  about  15  by  32  feet.     There  should  be  a  regular  hour  for  the  ad- 
mission of  these  visitors,  arranged  so  as  not  to  interfere  with  the 

TiBite  of  the  physicians  and  surgeons. 
'        In  the  rear  of  the  main  building,  on  the  easterly  aide  of  the 
[  main  or  connecting  corridor,  are  three  low,  one-story  buildings. 

The  most  northerly  of  these,  about  52  by  18  feet,  is  appropriated 
I  to  household  supplies — bedding,  ci-ockery,  utensils,  etc, — which 
I  are  given  out  as  needed,  under  the  direction  of  the  Matron,  a 
I  regular  time  being  established  for  issuing,  and  the  head  nursea 
I  of  wards  being  made  to  account  for  all  deficiencies  in  their  sup- 
Lpiies  of  articles.  It  opens  on  the  corridor  by  two  doors,  one  of 
fivhich  is  double. 

Immediately  to  the  south  of  the  most  central  cross-corridor  is 
I  the  bath-house.  The  portion  appropriated  to  females,  about  19 
I  ieet  square,  opens  on  the  cross-comdor.  On  the  right  of  a  cen- 
Itral  entry  are  three  ordinary  bath-rooms,  about  6  feet  square. 
lOn  the  left  of  the  entry  is  a  room  7  by  8  feet,  for  shampooing 
P^and  douche  bathing.  From  this  open  two  hot-air  or  vapor  clos- 
5,  of  different  tempemturea,  and  a  specially  ventilated  closet 
r  sulphur  baths.     The  other  half  of  this  building,  exactly  sim- 

Dar,  ia  appropriated  to  males,  and  opens  on  the  main  corridor. 

This  bnilding,  as  drawn,  is  of  the  smallest  dimensions  consistent 

I  usefulness.     More  apace  might  welt  be  allowed  for  it.     It 

Jiould  be  under  the  charge  of  an  assistant  nurse,  who  should 

t  both  portions  clean  and  in  order,  and  who  should  be  in- 

iBtnicted  in  rubbing  and  applying  electricity  to  female  patients, 

ward  tenders  doing  the  same  for  male  patients. 
Ten  feet  south  of  the  bath-house,  the  interval  being  left  for 
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light  and  air,  is  the  disp.'nsary,  about  38  by  18  feet — opening  on 
the  coiritlor  by  two  doors,  one  of  them  double,  and  a  central  win- 
dow—devoted to  the  preparation  and  dispensing  of  drugs.  The 
orders  of  the  attending  stafif  in  respect  to  medicines  and  stimulants 
are  transmitted  in  writing  to  the  apothecary  by  the  house  offi- 
cers, and  the  head  nurses  receive  the  remedies  pi-escribed  at  the 
window,  every  bottle  being  distinctly  labelled  with  the  patient's 
name,  the  number  of  the  ward,  and  the  nattire  of  the  prepara- 
tion. Articles  for  externa!  use  should  be  dispensed  in  bottles  of 
peculiar  shape  or  color ;  and  poisons,  besides  having  a  special 
label,  should  bs  pat  in  phials  having  small  projections  from  the 
surface,  and  hence  distinguishable  in  the  dark.  These  phials  are 
obtainable  as  a  regular  article  of  trade,  and  their  general  Intro- 
daction  and  use  is  very  desirable. 

Opposite  the  dispensary,  on  the  corridor  wall,  would  be  a  se- 
ries of  knobs,  with  a  directory,  governing  electric  bells  placed  in 
every  ward  and  in  the  principal  other  buildings,  summoning  the 
nurses  and  other  employees.  This  place  is  sufficjeatly  central, 
and,  as  the  apothecary  uses  the  ward-bells  more  frequently  than 
any  one  else,  they  are  placed  near  him. 

South  of  the  dispensary  are  three  branch  corridors  before 
alluded  to,  the  most  westerly  one  leading  directly  from  the  out- 
patient building.  Out-patients  will  enter  this  corridor  for  two 
purposes  only  :  to  go  to  the  dispensary  for  remedies  prescribed, 
or  to  reach  the  admitting-room,  when  sent  to  [he  Resident  Phy- 
sician with  a  recommendation  for  admission  from  the  physician 
or  surgeon  to  out-patients.  It  is  proposed  that  a  red  stripe  on 
the  right-hand  wall  should  serve  as  a  guide  to  the  dispensary, 
while  a  blue  stripe  on  the  left-hand  wall,  leading  around  the 
comer  into  the  main  building  to  the  front  waiting-room,  would 
enable  the  patients  to  find  their  way  to  this  point,  verbal  in-  _ 
struction  being  ^ven  them  to  follow  the  red  or  the  hltie  line,  aa^ 
required.  ^| 

No  chimneys  have  been  drawn  in  the  administration  building,^ 
but  open  fireplaces  would  be  desirable  in  many  of  the  rooms,  for 
ventilating  purposes  if  nothing  more.  The  basement,  reached 
by  stairs  immediately  beneath  the  main  stair-cases,  should  con- 
tain steam-radiators  snfficient  to  thoroughly  heat  the  building; 
flues,  with  registers,  conducting  the  warm  air  to  every  room,  and 
especially  to  all  water-closets,  which  should  each  have  a  special 
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♦-outlet  behind  the  seat,  leading  to  a  clumney  or  to  a  flue  in  the 
outer  wall,  opening  beneath  the  eaves. 

The  second  story,  of  wliich  no  drawing  is  presented,  would  be 
appropriated  to  officers  and  female  employees.  Two  of  the  cross- 
entries,  required  in  the  first  story,  would  serve  no  useful  purpose 
on  this  story,  as  sufficient  light  could  be  supplied  by  sashes  over 
the  doors.  The  central  one,  to  which  the  central  stair-case  leads, 
might  be  retained.  Narrow  cross-entries  miglit  be  desirable  at 
other  points,  to  aflford  more  private  access  to  water-closets,  etc. 
Tile  two  series  of  rooms,  opening  on  the  long  entry,  would  Iw 
appropriated  as  follows  : 

For  the  assistant  physician,  a  room  with  a  bed-room  and  bath 
adjoining.  For  the  matron  and  the  apothecary,  the  same.  For 
the  eight  house  officers,  four  double  bed-rooms,  with  a  bath-room 
and  lavatory  between  each  two.  A  speaking-tube  leading  from 
the  entry  below  to  the  bedside  of  each  house  officer,  would  en- 
able the  night  nurses  to  communicate  with  the  particular  officer 
whose  services  might  be  required,  without  rousing  all. 

The  southerly  portion  of  this  story,  sepamted  from  the  rest  by 
a  partition  across  the  hall,  would  give  ample  room  for  dormi- 
tories for  the  assistant  nurses,  with  bath-rooms  and  water-cloaeta, 
and  one  or  more  sitting-rooms.  The  assistant  matron  should 
room  among  them,  and  maintain  discipline  without  interfering 
with  proper  relaxation  and  cheerfulness. 

A  third  story  would  probably  be  required  only  at  the  centre 
and  at  the  ends  of  this  building.  Room  should  be  reserved  for 
a  series  of  water-tanks,  supplied  from  the  street,  connected  with 
each  other  by  pipes  with  valves  so  ari-anged  that  the  supply  of 
the  institution  could  be  taken  from  any  one  tank,  or  from  all,  at 
will.  They  shonld  have  capacity  for  at  least  three  days'  supply 
for  the  whole  Hospital ;  or  say  50.000  gallons. 

The  remaining  portions  of  the  third  story  would  furnish  rooms 
for  aU  female  employees  not  provided  for  in  the  second  story ; 
and  there  should  be  bath-rooms  and  water-closets  for  their  use. 

COMMON   WARDS. 

Plate  No.  3  is  the  ground  plan  of  a  common  ward. 

The  room  for  patients,  about  56  by  43  feet,  is  calculated  for  23 
beds,  A  central  chimney-atack,  6  feet  square,  gives  opportunity 
for  two  large  "  Franklin  stoves"  or  detached  fireplaces,  for  soft 
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tKKtl,  wood,  or  coke,  made  of  soapstone,  placed  on  tlie  nooikesij' 
and  soothorly  sides,  the  flues  ol  whicli  are  cast-iron  [ripes  10 
tpobes  iu  diameter.  On  the  easterly  and  westerly  sides  an  two 
large  drums  or  regi;<ters,  with  gmted  fronts  and  end:!,  wtaicdi 
Bnp)ily  fresh,  warm  air  to  the  ward.  The  distanee  lietsviwn  beds 
ia  4^  feet.  Tji  waida  occupied  bj  patiente  vitb  sappnnUu^ 
wounds  or  actire  taret,  the  tiaee  oonur  beds  might  be  remoredf 
or  kept  emptjr ;  bat  it  is  belterod  that  the  wyatem  of  Tcotilatioii 
Wd  air  supjdy  hmSn  suggested  would  prore  ample  tat  ttie  fall 
capacity  of  the  ward.  la  foactice^  ooaYttoieooe  xeciaina  that 
there  ^hutild  beat  least oae Tacaat bed ia a waxd, «t  all  timev* 
for  CaciUty  of  chaiige. 

"Hie  shape  of  this  room  for  patioita  dlflen  from  ibat  nmwlly 
adopted  in  pariUon  wards.  The  advantages  of  a  nenrl}'  square 
loom  with  a  oaUnl  stac^  are  the  privacij  of  each  bed.  as  com- 
pared with  its  iUaatioa  ia  a  long  hall  without  obstruction  to  the 
view;  the  absence  of  drau;;h(x,  tho  fireplaces  and  warm  air 
Siq>pl7  bdng  nearly  eqoall}'  distant  from  all  parts  of  the  ward, 
and  the  ohimney-stack  by  ir:<  rolume  and  position  interniptiug 
and  mixing  accidental  air«urrents  ;  and  the  ease  of  admiuistra- 
(iwi;  the  beds  bdng  neoriy  equidistant  from  the  supplementary 
Tooms  of  the.waid. 

This  form  of  room  waa  Hn;zi:>>srcd  by  thi-  hit-'  Mr.  Ueorge  M. 
Dexter,  and  adopted  by  the  trustees  in  enlarging  the  Massacba- 
setts  General  Hospital  in  1844 ;  and,  in  constructing  a  pavilion 
ward  in  1872,  described  and  figured  in  the  report  of  the  trustees 
for  the  year  1873.  I  do  not  think  that  the  attractive,  home-like 
character  of  such  rooms,  in  comparison  with  long,  narrow  wards, 
can  be  appreciated  without  seeing  both  in  occupation. 

A  veranda,  7  feet  wide,  extends  around  the  southerly  half  of 
the  ward,  so  that  shade  or  sunshine,  as  required,  in  the  open  air, 
can  be  obtained  at  all  times  of  the  day.  A  sun-room  or  glazed 
porch,  13  by  6  feet,  for  use  in  cold  weather,  oc-cupies  the  centre 
of  the  south  veranda. 

The  ward  is  entered  by  a  double  door-way  6  feet  wide,  over 
which  Is  a  large  window,  shown  in  Plate  No.  6,  which,  with 
the  window  in  the  gable  shown  in  Plate  No.  5,  gives  light  and 
fi-ee  circulation  of  air  in  mild  weather,  to  the  entry  and  northerly 
part  of  the  ward.  The  entry  is  about  7i  feet  wide,  and,  as  shown 
in  Plate  No.    6,    is  17  feet  high ;    and  the  rooms  which  lead 
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irom  it  are  11  feet  bigU.  These  rooms  are  as  I'oUows:  The 
nnraes'  room,  where  the  head  nurse  Bleeps  at  night,  nnd  where 
any  private  exaiuination  of  patients  is  made  ;  17  by  0  feet,  witli 
two  closets,  one  large  enough  for  trunks ;  heated  by  a  stack  of 
Bteam-radiators  beneatli,  with  the  arrangement  shown  in  Plate 
Ko.  13;  with  a  ventilating  ilue  in  the  wall,  with  an  opening 
near  the  floor,  and  an  ontlet  beneath  the  eaves. 

Next  this  room  is  a  small  closet  for  brooms,  dust-pans,  etc. 

Next  is  an  entrj-,  3  feet  wide,  with  shelves  on  one  side,  leading 
to  a  linen  i-oom,  about  11  by  8  feet,  lined  with  shelves  made  of 
narrow  slats,  for  linen,  pillows,  etc.,  and  with  a  set  of  tight 
drawers  to  hold  blankets.  This  room  has  a  cold  fresh  air  duct, 
and  an  outlet  beneath  the  eaves. 

Nest  this  is  a  closet  about  8  by  4  feet,  opening  on  the  corridor, 
for  patients'  clothing,  provided  with  shelves  and  hooks,  with  a 
cold  flesh  air  duct,  and  an  outlet  beneath  the  eaves. 

On  the  easterly  side  of  the  entry  are  three  closets,  respectively 
for  metUcines  and  stimulants,  dressings,  and  for  patients'  hats 
and  onter  clothing,  the  latter  clo.set  having  a  ventilator  beneath 
Ae  eaves.  The  medicine  closet  is  kept  locked,  under  control  of 
the  head  nurse.  The  dres-sing  closet  is  the  receptacle  of  articles 
of  daily  use,  placed  here  to  avoid  having  any  cupboard,  case,  or 
.  closet,  in  the  main  ward-room.  A  shelf  at  the  top  of  the  head  of 
each  bedstead,  and  a  drawer  in  the  small  wooden  table  beade 
each  iiatient.  should  be  the  only  places  where  anything  can  be 
"put  away"  in  the  ward -room,  and  these  should  be  frequently 
inspected  by  the  nurses.  A  list  of  the  contents  of  the  medicine 
atid  dressing  closets,  and  of  the  furniture  required  for  a  general 
■ward,  is  appended  to  this  paper. 

On  the  easterly  side  of  the  entrj'.  next  the  corridor,  is  a  scul- 
lery, about  14  by  11  feet,  containing  on  one  side  a  dresser,  where 
tvod  is  prepared  and  carved,  and  a  sink  and  drain-board  ;  on  the 
other,  a  china-closet,  and  a  small  portable  range,  for  preparing 
gruel  and  light  diet,  and  keeping  food  warm. 

Tlie  flue  of  this  range  is  a  cast-iron  pipe,  which  occupies  the 
centre  of  a  chimney  two  feet  square,  the  outer  space  of  which 
ventilates  the  water-closets  and  bath-room  adjoining,  and,  by  an 
opening  at  the  top  of  the  room,  the  scullery  itself. 

The  three  water-closets  occupy  a  space  or  room,  entirely  sur- 
rounded by  a  wall  of  brick  from  the  foundation,  so  as  to  make 
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it  practically  a  separate  building,  about  9  feet  square.  Tlie  floor 
Bhonld  be  tiled.  Access  is  gained  from  the  ward  by  two  sets 
of  double  doors,  swinging  both  ways,  and  closed  by  springs. 
The  space  betw(?en  the  doors  is  ventilated  by  a  window.  The 
consti-uction  of  the  water-closets  is  sliown  in  Plates  No,  24, 
25,  aud  26.  The  most  easterly  one  ie  for  patients'  use.  The 
middle  one  would  be  commonly  used  for  emptying  and  clean- 
ing bed-pans,  and  should  have  a  short  hose  at  the  side  for 
this  jjurpose.  Opposite  it  is  a  sink  for  washing  spit-cups  and 
dressing  basins.  The  third  water-closet  is  especially  for  the 
nurses'  use,  and  can  be  reached  through  the  bath-room  ;  and  a 
blind-door  separat-es  it  from  the  others.  Opposite  it  is  a  re- 
ceptacle for  the  oi-dinary  soiled  linen  and  clothing  of  the  ward, 
whicli  should  be  carried  to  the  laundry  fi-equently  ;  the 
badly  soiled  linen,  dressing  cloths,  etc.,  being  conveyed  to  the 
rinsing-room  in  pails,  as  soon  as  removed  from  the  patients. 
The  water-closets  are  heated  by  a  steam  radiator  beneath, 
arranged  as  in  Plate  No.  15. 

Next  the  water-closets  is  the  bath-room,  abont  9  by  0  feet.  On 
one  side  is  a  soapstone  sink,  supplied  with  tin  basins,  for  pa- 
tients' use.  On  the  other  side  is  a  movable  bath-tub,  on  wheels, 
with  a  drain-pipe  in  the  floor  under  the  outlet,  and  hot  and  cold 
water  faucets  in  the  wall,  for  tilling  it.  It  can  be  used  in  situ, 
or  rolled  to  the  side  of  a  patient's  bed  if  required-  It  would  be 
used  comparatively  infrequently,  as  all  patients  able  to  go  to  the 
regular  bath-house  should  do  so,  This  room  would  be  heated 
and  ventilated  like  the  water-closets. 

On  the  north  side  of  the  corridor,  opposite  the  entry,  is  a  din- 
ing-room for  the  use  of  patients  when  able  to  leave  the  ward,  20 
by  10  feet,  and  about  7  feet  high,  with  windows  all  around,  to 
be  hept  open  in  summer ;  heated,  like  the  corridors,  by  direct  ra- 
diation. At  one  end.  a  staircase  affords  access  to  a  small  coal- 
cellar  beneath  ;  the  cellar  of  the  main  building  being  devoted  en- 
tirely to  the  heating  and  ventUating  apparatus.  The  cellars 
should  be  paved  with  asplialtum  throughout,  and  the  windows, 
being  supplied  with  wire  nettings  to  keep  out  cats  and  vermin, 
should  stand  open  in  all  moderate  weather  ;  the  steam  pipes  be- 
ing wTapped  with  asbestos  to  save  waste  condensation. 

Plate  No.  4  is  a  west  side  elevation,  and  No.  5  a  north  eleva- 
tion of  a  conunou  ward.     No.  6  is  a  longitudinal  section,  an< 
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T  a  cross-section  of  the  same.  The  relative  height  of  the  diiTer- 
ent  parts  of  the  building  are  ehown  in  the  elevations.  At  the 
apex  of  the  main  part,  the  roof  is  continued  ont,  north  and  south, 
about  8  feet,  to  form  louvered  gables.  The  roof  of  the  northerly 
lower  portion  is  truncatjed,  and  the  flat  part  is  tinned.  From  this 
level  runs  out  the  narrow  gable  for  the  north  entry  window.  Tlie 
roof  of  the  dining-room  ia  nearly  flat,  and  but  little  higher  than 
the  comdor  roof.  All  the  roofs  have  projecting  eaves.  The 
corridor  is  drawn  7  feet  high  inside,  but  would  need  to  be  a  little 
higher,  to  accommodate  the  steam  pipes,  etc.  All  corridors  should 
be  kejH  low  so  as  to  obstruct  air-currents  as  little  as  possible. 

The  room  for  patients  is  14  feet  high  at  the  wall,  and  is  finished 
into  the  roof  so  as  to  be  about  20  feet  high  at  the  centre.  The 
6iipei'licial  area  provided  for  each  bed  is  over  100  feet.  The 
cubic  space  for  each  bed  is  over  1,600  feet.  The  purity  of  the 
air  of  a  ward  depends  rather  upon  the  rapidity  with  which  it  is 
changed  than  on  the  capacity  of  the  room,  but  in  a  large  room, 
to  say  nothing  of  the  cheerfulness  of  its  aspect,  a  free  supply  of 
air  does  not  create  pereeptible  draughts,  and  temporary  emana- 
tions from  patients  give  rise  to  little  annoyance. 

Between  the  lieds,  on  three  sides  of  the  ward,  are  windows  3 
feet  wide,  3  feet  from  the  floor,  and  10  feet  high  ;  with  ordinary 
sashes  below,  and  the  upper  two  feet,  above  a  transom,  Ijaving  a 
sash  hung  on  hinges  at  the  bottom,  opening  inward  to  a  limited 
extent,  and  provided  witli  wings  or  sides  of  sheet  copper,  whicli 
convert  it  into  a  sort  of  hood  when  open  ;  so  tliat  the  entering 
directed  upward  to  the  sloping  ceiling  instead  of  sinking 
downward  directly  on  the  patient  below.  These  windows  are 
protected  by  the  projecting  eaves,     (See  figure  on  next  page.) 

It  is  worthy  of  consideration  whether  all  sashes  should  not  be 
doubly  glazed,  with  an  air-space  between  the  panes  to  make 
them  Ix'tter  non-conductors  of  heat ;  which  would  be  desirable  in 
both  hot  and  cold  weather.  Tlie  only  objections  would  seem  to 
be  the  sliglit  additional  expense  and  weiglit.    As  a  substitute 

T  the  outside  sashes  sometimes  applied  to  exposed  windows  in 
ter,  their  merit  seems  obvious. 

Corresponding  to  the  ridge  ventilators  in  an  array  pavilion  are 

'o  large  openings  in  the  ceiling  of  tlie  ward,  controlled  by 

Ives  and  cords,  and  leading  into  the  ridge-space  around  the 

'.rauey  shown  in  Plate  No.  6, 
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The  ends  of  this  space  ari>  the  louvers,  sliown  also  in  Plate 
No.  6,  behind  which  are  valves  worlted  from  below.     In  cold  or 
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Stormy  weather  the  louver  to  windward  would  be  closed,  to  pre- 
vent a  downward  draught  unimportant  in  mild  and  pleasant 
weather,  when  all  the  orifices  would  be  freely  open.     In  very  cold 
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weather,  this  ceiling  ventilation  would  be  used  onlj-  wbe«.  vat 
the  dressing  hour  in  surgical  wards,  rapid  cliat^  of  air  would  be 
desireti ;  the  nsual  and  principal  means  of  ventilation  being  Ihe 
central  diimney. 

The  upward  draught  of  the  rhimner  \&  secor^  in  wt^ifan  e 
eoaogh  to  call  for  any  artilieial  heat,  by  the  pa-uiage  throngli  itM 
of  the  two  ca»t-iroQ  Hues  of  the  Fmnklin  stoves,  shomi  in  I 
No.    6.        These  are   intended  to  be  n^ed  lo  prdmnee  to  thftfl 
steam-heat,  when  boili  are  not  needed,  as,  for  instance,  on  I 
spring  and  autumn  days.     These  fireplaces  and  iroo  lines  anv  of 
coarse,  themselves  active  ventilators  by  ihtdr  own  diangbts.    At 
the  bottom  of  the  chimney  is  seen  a  iiasket-gntte  of  iron,  bntu; 
in  the  middle  of  the  main  shaft.     !n  weather  so  warm  that  sni 
ficiat  heat  Is  objectionable,  bat  when  the  air  seems  luavy  and 
stagnant,  as  in  the  "dog-days,*'  a  ccal-firc  is  to  be  made  in  tlm 
gmte  through  a  door  in  the  cellar,  and.  smoolderio!;  all  day.  it  . 
will  keep  the  air  moring  st*wlily  uj)  the  shaft,  while  no  J 
reaches  the  ward.     The  ashes  which  fall  throagh  the  giate 
remoTi-d  by  another  door  below. 

For  this  sogj^estJon  I  have  to  thank  my  friend.  Mr.  A.  C.  Martiti, 
architect,  of  Boston,  whose  anthority  in  the  matters  of  TonlOa- 
tion  and  heating  is  well  recogniiMl,  and  lo  whom  I  am  iDdi>btpd 
for  many  hints  and  criticisms  daring  the  preparation  of  this 
paper. 

The  ventilating  ducts  leading  to  the  shaft  are  shown  in  PUt«d 
Bios.  10  and  H.  Arising  by  twelve  vertical  grat«d  openings 
"I  the  side  walls,  these  docts  desc«id  to  l>*low  the  l«fTel  tit  the 
'  floor,  and  directly  seek  the  chinin<'y,  wliicb  tl)«y  enter 
mve  the  floor  by  two  openings  on  the  ea»t  and  west  ndts,  4  by 
t  ea(;h.  Tliese  openings  are  proportioned  to  the  stw  of  the 
,  which  are  each  1  by  2  feet.  Near  the  ceQiog  ar»}  two 
►enings  from  the  ward  into  the  main  shaft,  contrt^led  by  valre<i 
":ed  from  below,  for  exceptional  use — like  thoM*  l««ding  to 
If  ridge  ajKH'i-— when  it  is  desired  to  rapidly  evacuate  the  air  at 
Ihe  top  of  the  ward. 

Tlie  steam  heating  apparatus  and  dant»  sajiplying  fnrsh  air  to 
ihe  ward  ari>  shown  in  Plates  Nos,  8  and  9.  To  in-tim?  a  ni)iid 
mpply  of  cold  air.  whichever  way  the  wind  blow**,  we  liave  two 
s  to  «"8eh  stack,  tlie  one  to  windward  being  opened,  anil  llu; 
mo  to  leewai-d  closed  by  valves  worked  from  aij«jve,    Th<!  dacta, 
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each  3  by  3  feet,  nin  from  grated  opeuings  just  beneath  the 
veranda,  along  the  ceiling  of  the  cellar  to  reach  the  stacks  of 
steam-heated  radiators  which,  enclosed  by  a  non-conducting 
wall  of  brick,  are  placed  at  the  comers  of  the  chimney.  At  tlie 
JDDction  of  the  air-dact  with  the  enclosure  of  the  radiatora  is  a 
mixing  ralre,  similar  in  actioo  to  that  shown  in  Plate  Ko.  15, 
controlled  from  the  ward  above.  This  valve  directs  the  air  either 
doanward,  so  as  to  pass  up  again  through  the  radiators  and  be 
strongly  heated  and  then  reach  the  ward  through  the  drum 
above ;  or,  the  valve  being  lowered,  the  air  passes  laterally  over 
the  top  of  the  radiators  and  reaches  the  ward  through  the  drum 
verj-  slightly  tempered ;  or  again,  the  valve  being  placed  at  the 
proper  intermediate  position,  part  of  the  air  goes  one  way  and 
part  the  other,  aod  ran  be  made  to  enter  the  ward  at  any  temper- 
ature desired. 

The  air-ducts  pass  immediately  beneath  the  Franklin  stoves, 
and  a  register  might  be  placed  under  each,  connecting  with  the 
duct,  to  be  opened  when  the  stoees  alone  should  be  in  use  ;  so  as 
to  bring  the  entering  curreul  of  air,  which  is  supposed  to  be  con- 
slant  ill  all  weathers,  directly  in  contact  with  the  stoves,  which 
are  made  double,  to  allow  the  air  to  pass  up  between  the  layers 
of  soapstone  and  be  heated. 

In  warm  weather  all  windows  and  orifices  in  the  ward  would  be 
fn-fly  ujn'M.  sii  that  lhi>  piilient?  would  cunu'  as  iifar  to  living  in 
tin-  u{vn  air  ;is  is  di'sirabli-.  and  much  nwuvr  tu  it  tlian  would  be 
possible  in  a  two-slnry  building.  It  is  my  bi'liff  that  Uiils,  so 
exrnivairantly  laudfd  by  some  writfi-s  for  hospital  ]Hir])uyftf, 
would  bo  inf-.'nur  lo  this  pavilion  in  comfort  and  healthful ness, 
ill  aiii/  woather, 

111  Weather  requirini:  the  great  body  of  tlie  air  supply  to  be  ar- 
titii'ially  waniiod,  the  windows  aiul  top  ventilators  would  be 
clusi-d  most  of  till.'  tiuii.',  and  tlio  g-'iu-nil  course  of  th^'  air  would 
be  as  follows  :  A  large  volume  of  very  slightly  heatetl  air  would 
enter  tlr.'  middti'of  tlie  ro  lai,  and,  rising  by  virtue  of  its  less  spe- 
cilio  giavity  to  the  up]ier  part  of  the  room,  would  be  diffusi.tl 
equally  and.  cooHiig  somewhat,  descend  at  the  walls.  The  cen- 
tiiil  lireplaees  would  draw  a  certain  amount  of  the  lower 
strata  of  air  in  their  direction,  but  the  greater  portion  would 
leiivt  the  ward  by  the  peri|iheml  vertical  openings  which  are  be- 
neath the  patienti    beds.     Thus  the  emanations  from  patients 
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will  be,  to  a  great  extent,  drawn  from  tlie  ward  at  once,  by  a 
sliort  path,  instwid  of  becoming  diffused. 

Ttie  bc-ds  are  liigh  enough,  as  seen  in  the  sections,  to  allow  the 
air  to  pass  freely  below  thera.  Tliis  height  is  n^com  mended  for 
all  hospital  bedsttads,  on  account  of  tlie  great  facility  for  the 
physical  examination  of  patients,  and  for  the  application  of 
dressings,  etc.,  which  it  affords.  The  patients  enjoy  a  betterview 
of  the  world,  witlUn  and  without,  than  from  low  bedstejids. 

The  pattern  in  use  for  many  years  in  the  Massachusetts  Gen- 
eral Hospital  is  so  satisfactory  tliat  I  give  a  figure  of  it,  as  sup- 


plied by  the  Tucker  Manufacturing  Company.  It  is  made  of 
■wrouglit  iron.  Its  length  is  6i  feet,  its  width  3  feet,  its  height 
nearly  2  feet ;  and  on  the  iron  straps,  which  by  a  simple  contriv- 
ance are  allowed  to  spring  a  little,  goes  a  psilm-leaf  under-niat- 
tress,  8  inches  thick,  and  on  tliis  a  firm  hair  mattress,  rounded  up 
at  the  middle  to  allow  for  flattening,  6  inclies  thick  ;  so  that  the 
patient  lies  3  feet  above  the  floor.  The  head  of  the  bedstead 
rises  to  the  height  of  5i  feet,  and  lias  a  shelf  of  hard  wood,  0 
inches  wide.  An  iron  semi-circle,  for  a  tester  or  head-curtain,  at- 
taches here,  and  when  attached  can  be  raised  to  a  pei-pendicular 
position,  out  of  the  way,  when  desii-ed.  The  horizoutal  rods 
running  across  the  head  of  the  bed  are  J  inch  in  diameter,  so  as 
not  to  bend  when  pationDa  poll  themselves  up  and  lift  themselves 
by  their  aid,  as  they  do  constantly.  Tlie  whole  is  welded  to- 
gether, and  made  so  strong  and  lieavy  as  to  be  very  lirrn.     It  does 
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not  vibrate  when  touched,  like  an  ordinary  iron  bedstead,  and 
never  needs  repair. 

ISOLATING  WABD. 

Plate  No.  12  is  the  plan  of  an  isolating  ward.  It  corre- 
sponds in  most  respects  with  a  pavilion  lately  erected  at  the 
Massachnsetta  General  Hospital,  described,  and  figured  in  the  Re- 
port of  the  Trustees  for  the  year  1874. 

The  accras  to  this  building  is  by  the  cross-corridor,  common  to 
several  wards.  The  possibility  of  communication  by  aerial  cur- 
rents between  different  wards  should  be  precluded  by  partitions 
across  the  corridors  made  almost  entirely  of  glass,  with  spring 
doors  swinging  both  ways,  with  glass  panels.  These  jKirtitions 
are  not  shown  on  any  drawing,  but  there  should  be  one  at  the 
north-west  corner  of  each  isolating  ward,  and  another  between  it 
and  the  next  ward.  The  corridors  are  warmed  by  direct  radiators 
placed  along  the  wall  as  required.  No  attempt  would  be  made 
to  keep  the  temperature  up  to  that  of  the  wards  in  cold  weather, 
but  the  air  would  be  constantly  tempered.  The  ventilation  is  by 
the  windows,  which  should  be  wide  open  in  all  moderate  weather  ; 
and  in  each  space  between  the  isolating  partitions  two  windows 
would  be  provided  with  sashes  hung  from  the  top,  swinging  freely 
both  in  and  out.  These  would  move  so  readily  as  to  allow  the 
ingri'ssnntli'grt'ssof  airwhcii  the  door?*  iipeii  ami  cIdsi',  thu:*  i>re- 
venting  tlie  furring  of  tlic  air  onward  through  the  second  pair  ol 
doors  when  tlie  first  pair  are  swinging. 

In  cold  weather,  tht;  lower  sash  of  tlie  corridor  windows  should 
be  raised  two  inches ;  and  a  board,  with  a  sjjriiig  in  rho  t-nd  to 
Jiold  it  in  place,  fitting  the  window-c-iising  in  front  of  the  s;tsh. 
occludes  tlie  opening.  The  air  then  enters  hctwcvii  the  sashes, 
without  Treating  a  draught.  TJiis  contrivance,  very  simj)lc  and 
inexpensive,  is  recommended  wherever  it  is  desiitnl  to  a])ply  a 
regulator  to  tlie  draught  of  a  window,  and  will  be  useful  in  other 
parts  of  the  Hospital. 

The  isolating  partitions  would  hardly  be  needed,  considering 
tlie  distances  between  the  jtavilions,  except  for  the  isolating 
wards,  and  for  such  surgical  wards  as  it  might  be  desirable  to 
sejiarate  from  all  others.  A  number  of  the  partitions  might  be 
made,  and  stored,  to  bo  pnt  up  when  required. 

Tlie  isolating  ward  is  about  ll:i  by  37^  feet,  and  has  10  rooms 
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tor  one  patk-at  each.  An  entry,  7  feet  wide,  divides  the  building 
longitudinally,  and  opens  at  the  southerly  end  on  a  porch,  fi-om 
which  access  may  bo  had  to  the  garden.  At  the  northerly  end 
are  double  doors  closed  by  springs.  Opposit*.'  them  is  a  bay- 
window  in  the  corridor  ;  and  access  to  the  garden  is  provided  at 
this  point  also,  for  general  use.  A  cross-entrj-,  4  feet  wide,  at 
the  middle  of  the  ward.  o|)eus  on  two  verandas,  about  34  by  8 
feet,  with  sun-rooms  or  glazed  porches  at  tlie  centre  of  each. 

The  administration  of  the  ward  is  provided  for  at  the  centre. 
Two  rooms,  about  13  by  10  feet,  with  a  closet  in  each,  sen'e  for 
the  nurse  and  male  attendant,  the  latter  of  whom  officiates  also 
in  the  adjacent  common  wards.  Opening  oji  the  cross-entry  by 
two  wide  doors  each  are  two  closets,  with  cold  air  ducts  and 
ventilators  beneath  the  eaves,  for  the  trunks  and  clothing  of 
patieat3.  Opening  on  the  main  entry  are  a  medicine-closet  and 
a  dressing-closet  like  those  already  described,  and  behind  them 
a  ventilated  linen  room  about  10  by  8  feet.  Nest  this  is  a  room, 
about  8  by  5  feet,  for  tlie  use  of  the  nurses,  with  a  bath-tub  and 
water-closet,  and  in  a  small  lobby  a  soapstone  sink.  Next 
is  the  patients'  bath-room,  about  8  by  7  feet,  with  a  tub  on 
wheels,  as  described  in  the  common  wai*d.  Access  to  tliis  room 
is  through  a  lavatory  about  8  by  5  feet,  with  a  soapstone  sink 
and  tin  basins,  and  opposite  it  an  unlocked  closet  for  patients' 

,  bats  and  outer  clothing. 

Opposite  this  room  is  the  stairway  leading  to  the  cellar ;  and 
next  this  an;  the  two  water-closets — one  usually  devoted  to  bed- 

I  pans— which  are  enclosed  by  a  thick  wall  from  tlie  foundation, 

,  as  in  the  common  ward  building.  The  floors  are  tiled.  Opposite 
the  water-closets  is  a  sink  for  wasliing  spit-cups  and  dressing- 

'  basins,  and  beneatli  this  a  receptacle  for  moderately  soiled  linen. 
Tile  water-closets  liave  a  lobby,  with  a  closet  for  brooms,  etc.,  at 
one  side.  Thus  there  are  two  doors  between  the  water-closets  and 
the  entry.  The  nest  room  is  the  scullery,  about  13  by  10  feet, 
arranged  as  in  the  common  ward,  the  chimney  to  ventilate  the 
Water-closets. 

The  patients'  rooms  are  each  13  by  8  feet,  with  an  open  fire- 
I)lace,  2  feet  wide,  in  the  comer  of  each,  next  the  door,  and  a 

I  window  oppoaltei,  3  feet  wide,  like  those  in  the  common  ward. 
Plates  Nos.  13  and  14  are  the  east  elevation,   and  the  cross- 
section  of  the  isolating  ward.     The  longitudinal  entry  is  24  feet 
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high,  and  has  a  separate  mouitor  roof,  with  windows  beneath  the 
projecting  eaves,  which  gives  ridge  ventilation  for  tlie  whole 
building,  when  the  rooni3  are  suffered  to  communicate  with  the 
entry.  A  nan-ow  gable  at  each  end  gives  opportunity  for  a  large 
arched  window  over  each  door.  Tlie  rooms  are  13^  feet  high  at 
the  walls,  and  14J  at  the  centre.  Over  the  doors  are  windows 
opening  to  the  height  of  the  ceiling.  When  these  windows 
and  the  doors  are  opened,  the  circulation  of  air  is  free  through- 
ont  the  building,  and  the  rooms  ventilate  into  the  entry ;  but 
(■ach  room  ia  arranged  to  be  heated  and  ventilated  as  a  unit 
when  occupied  by  a  case  requiring  more  complete  isolation,  in 
which  event  tlie  door  and  window  would  remain  closed.  The 
lireplace  in  each  patient's  room,  arranged  to  burn  soft  coal, 
has  a  cast-iron  pipe  for  a  flue.  The  space  in  the  cliimney, 
around  the  iron  pipe,  closes  in  at  the  level  of  the  ceiling,  and 
fresh  air  being  supplied  to  it  by  a  duct  in  the  cellar,  a  register, 
shown  in  the  cross- section,  gives  passage  to  the  air,  moderately 
heated  by  contact  with  the  iron  pipe,  into  the  room.  An  air- 
supply  ia  thus  provided  for  in  auch  weatlier  as  does  not  necessi- 
tate the  use  of  steam  ;  and  «ven  in  summer  a  very  small  fire 
can  be  made,  for  ventilating  puriDoses,  radiation  being  pre- 
vented by  au  iron  screen,  A  duct  lending  from  an  opening  in 
th(.'  middle  of  each  ceiling,  controlled  by  a  valve,  opens  into  the 
space  in  the  chimney  around  the  iron  pipe,  above  the  level  of  the 
ceiling,  which  is  thus  utilized  for  ventilating. 

The  linen-room  is  not  warmed,  but  has  a  cold  air  supply  duct, 
and  a  ventilator  beneath  the  eaves.  Every  other  room  in  the 
ward  is  supplied  with  fresh,  wai-m  air,  in  weather  requiring  the 
use  of  steam-heat,  by  a  register  opening  beneath  the  window,  the 
supply  being  regulated  by  the  contrivance  now  to  be  described. 

Plate  No.  15  shows  a  contrivance  for  regulating  the  tempera- 
tui'e  of  the  air  admitted  to  the  rooms  of  tlie  isolating  ward,  or  for 
any  room  having  an  independent  stack  of  radiators  beneath. 

The  radiators  are  hung  from  the  floor-timbers  by  iron  rods, 
and  are  enclosed  in  a  wooden  box  lined  with  tinned  sheet-iron, 
with  a  door  at  the  side  for  the  removal  of  dust. 

The  air  is  admitted  through  the  top  half  of  the  cellar  window, 
which  is  hung  on  hinges  at  the  top,  and  opens  outward,  and  the 
amount  of  air  admitted  ia  regulated  by  a  crank  in  the  room 
above,  which  connects  by  a  rod,  with  a  quarter  circle  attached  to 
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the  window-sash.  The  movement  of  the  crank  opens  and  closes 
the  window ;  but,  opening  to  the  full  extent  represented  by 
dottt?d  lines  in  the  plate,  would  be  desirable  at  all  times  un- 
less during  a  very  high  wind. 

The  direction  of  the  air  thus  admitted  is  determined  by  a  valve 
made  of  a  strip  of  board,  suspended  by  hinges  from  below  the 
front  of  the  radiators,  the  position  of  which  ia  regulated  by  a  rod 
connected  with  a  second  crank  in  the  room  above.  Tlie  stability 
of  the  crank  in  the  position  given  it  by  the  hand  of  the  attend- 
ant, is  insured  by  a  set-screw,  with  a  bit  of  rubber  or  leather  be- 
neath the  tip. 

When  the  valve  is  in  the  horizontal  position,  all  the  air  is  di- 
rected to  the  radiators,  and  is  fully  heated  by  rising  through  the 
stack,  after  which  it  passes  up  through  the  space  in  the  wall, 
beneath  the  window,  shown  also  in  Plate  No.  34,  to  the  verti- 
cal roister  just  under  the  window-seat.  When  the  valve  is 
placed  in  the  vertical  position,  indicated  by  dotted  lines  in  the 
plate,  all  the  air  is  directed  upward  away  from  the  radiators; 
but  is  tempered  by  mingling  somewhat  with  the  air  circulating 
in  the  space  over  the  radiators,  and  then  reaches  the  room  by  tlie 
register  above.  Wlien  the  valve  is  placed  in  an  intermediate 
position,  the  air-current  is  divided,  part  of  it  only  is  heat^^d  by 
passing  through  the  radiators,  and  this  then  mingles  with  the  as- 
oending  cold  portion  before  it  reaches  the  register  and  enters  the 
room. 

It  is  apparent  that  the  temperature  of  the  room  can  thus  be 
regulated  to  suit  varying  conditions,  without  interfering  with  the 
fresh  air  supply,  and  without  modifying  the  access  of  steam  to 
the  radiators.  If  the  room  gets  too  warm,  the  nurse,  instead  of 
dosinff  the  register^  and  so  shutting  off  the  oxygen,  simply  turns 
the  crank  a  littleupward.  If  the  thermometer,  which  hangs  near 
the  door,  falls  below  the  standard  directed  by  the  attending 
officer,  the  crank  is  tuiiied  downward.  If  a  sudden  general 
atmospheric  change  has  taken  place,  and  the  temperature  still 
jails,  the  supply  of  air  may  need  to  be  temjiomrily  diminished, 
till  the  engineer,  who  watches  the  thennometer  out  of  doors  as 
-well  as  his  gauges,  has  time  to  restore  the  suddenly  fallen  steam 
pressure. 

Tlie  proper  use  of  the  contrivances  described  requires  intelli- 
gence and  faitlifulness  on  the  part  of  the  attendant,  but  no  more 
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than  would  be  required  to  properly  regulate  tt^mperature  in  any- 
other  way. 

Besides  the  cases  which  can  properly  be  treated  in  the  rooms 
of  the  isolating  ward,  by  closing  the  doors  and  the  windows  over 

tliem,  cases  will  arise  of  exceptional  character,  needing,  tempo- 
rarily, more  complete  isolation  than  the  ward  affords.  Although 
contagious  diseases  are  excluded  by  the  admitting  physician, 
cases  of  variola  and  scarlatina  are  liable  to  develop  after  admis- 
sion, and  their  immediate  removal  may  be  impossible.  Odors 
are  sometimes  developed  in  disease,  of  such  peculiar  intensity 
that  they  permeate  everything  near.  Surgical  complications  may 
be  such  as  to  demand  that  the  case  should  be  absolutely  in  a 
building  by  itself. 

To  supply  this  exceptional  want,  it  is  proposed  that  there 
should  be  kept,  in  the  cellar  of  each  isolating  ward,  one  or  more 
sectional  buildings,  made  of  pine  wood,  the  different  parts  of 
wliich  fasten  together  by  hooks  and  bolts,  so  that  one  can  be 
erected  in  an  hour  without  the  aid  of  a  carpenter.  Such  a  build- 
ing might  be  8  by  7  feet,  and  7  feet  high  at  the  eaves,  with  a  door 
in  one  end  and  a  window  opposite.  The  floor  should  be  raised  a 
foot  above  the  ground.  A  fi-ame  with  slats,  resting  on  cleats, 
would  supply  the  place  of  a  bedstead,  and  a  bed-tick  filled  with 
hay  would  be  used  instead  of  a  hair  mattress.  In  one  comer 
■\vonld  be  a  hole  thioujili  the  roof,  protected  by  a  piei'i-  of  woap- 
stpnc,  for  the  funnel  of  a  small  stove,  whifh  would  have  a  cold 
air  ri'^lsti.'!'  opening  beneath  it.  After  use,  the  building  could  be 
takfn  apart,  expo;>i'd  Ii>  thi-  sun  and  air  for  a  sufficient  time, 
painted  or  varnishfd  a  fliin  coat,  and  put  away  in  the  cellar 
again.  All  the  bedding  slmuld  be  boik'd  or  baked  before  being 
used  again.  In  liot  wi-atlier.  a  canvas  tf'nt-lly  could  be  Hsi.»d  in 
the  usual  way  to  protei't  the  building  from  the  heat  of  the  sun. 

PltlVATE  w,\i;i). 

Plate  No.  10  is  the  plan  of  the  private  ward.  It  is  so  ar- 
ranged that  uinie  of  the  rooms  fur  patients  front  to  the  north ; 
and  this,  together  with  its  position  in  the  lot,  have  given  the 
building  its  sliape,  wliieii  is  tliat  of  the  letter  L.  TheVntrance 
to  the  ward  from  the  main  corridor  is  at  the  nortii-easti'Hy  end. 
Near  it  is  the  cni-ridni-  leading  to  the  most  northerly  series  of 
wards,  but  this  o])ens  in  such  a  wa3'  that  passers  will  not  look 
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down  or  invade  the  private  entry.  The  northerly  portion  of  the 
■waifi  is  about  132  by  42  feet.  An  entry  8  feet  wide  runs ea-st  and 
vrest  the  whole  length  of  it,  Tlie  soiitlierly  portion  of  the  ward, 
about  80  by  48  feet,  is  placed  at  riglit  anfjies  with  the  other  por- 
,  tion,  near  its  westerly  end.  It  is  biisouted  by  an  entry  8  f<^Hit  wide, 
I  ronning  north  and  south,  whicli  crosses  the  other  entry  to  reach 
the  northern  wall,  wliereawindowgivesitairandlight.  A  cross- 
entry,  4  feet  wide,  runa  east  and  west  between  the  two  portions 
of  the  ward. 

Tlie  rooms  for  administration  are  all  on  the  north  side  of  the 
northerly  entry,  Thi're  are  two  sets  of  water-closets ;  each  set 
of  two  enclosed  in  a  room,  with  brick  walls  from  the  foundation, 
about  12  by  9  feet,  including  a  lobby  with  a  sink  in  it,  for  wash- 
ing spit-cups,  basins,  etc.  These  are  situated  at  opposite  ends 
of  the  entry,  one  set  for  ladies,  and  the  other  for  gentlemen.  The 
easterly  pair  are  ventilated  into  the  chimney  of  the  scullery,  which 
is  24  by  12  feet,  placed  convenient  to  the  corridor,  with  a  range, 
sink,  and  dresser,  into  which  open  a  cool  pantry  with  a  window, 
and  a  china-closet,  each  about  8  by  6  feet.  Next  is  a  bath-room, 
about  12  by  6  feet,  with  a  movable  tub,  as  described  in  the  cora- 
inon  ward,  and  a  wash-bowl  in  tlie  comer.  Nest  is  a  room  12 
feet  square,  with  a  closet,  for  the  male  attendant.  Next  this  ia 
the  linen-clbset,  12  by  10  feet,  and  next  this  again,  a  room  ISfeet 
square,  for  patients'  soiled  linen,  with  a  closet  for  brooms,  pails, 
etc.,  in  the  corner.  Next  comes  the  northerly  end  of  the  south 
entry,  and  beyond  it  is  a  second  bath-room  like  tlie  tirst,  one 
being  for  ladies  and  the  other  for  gentlemen.  Sitz-baths,  on 
"leele,  with  ruhlier  tires,  could  be  filled  in  the  bath-rooms,  and 
readily  moved  to  the  patients"  rooms.  The  westerly  pair  of 
irater-closets  are  ventilated  into  the  chimney  of  thenurses'  room, 
which  is  about  18  by  13  feet,  placed  at  the  north-west  comer  of 
the  ward,  a  sufficiently  centml  position,  having  a  closet  and  an 
oiK-'U  fireplace  or  stove. 

All  the.w  rooms,  except  the  linen-closet  and  soiled  clothing 
room,  wliich  have  cold  air  supply  ducts,  are  warmed  by  radia- 
tors beneath,  arranged  as  shown  in  Plate  No.  15.  AU  the 
rooms,  except  the  water-closets,  have  ventilators  beneath  the 
eaves. 

On  the  southerly  side  of  the  north  entry  are  six  rooms  for 
patient-s,  each  about  18  by  12  feet,  and  about  14  feet  high,  rising 
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to  17  at  the  centre,  with  a  rauUioned  window  4J  feet  wide,  and  a 
hooded  top  sash  over  a  transom.  Over  the  doors  are  windows, 
extending  nearly  to  the  ceiling.  Each  room  has  an  open  Frank- 
lin soapstone  stove,  for  soft  coal,  and  likewise  a  radiator  benoath, 
arranged  as  shown  in  Plate  No.  16.  A  cold  air  duct  leads  to 
the  double  back  and  sides  of  the  Franklin  stove,  and  a  large 
ventilator  opens  into  the  chimney  near  the  ceHing,  for  excep- 
tional use. 

An  electric  indicator  placed  at  the  intersection  of  the  entries  is 
operated  from  the  various  patients'  rooms,  and  from  the  bath- 
rooms and  water-closets.  In  the  patients'  rooms  a  handle  is  at- 
tached to  a  wire  cord,  so  that  it  can  be  put  by  the  side  of  the  pa- 
tient's pillow  wherever  the  bed  is  placed.  A  light  toucli  on  a 
knob  in  the  handle  rings  the  bell,  and  indicates  the  number  of 
the  room  to  the  nurse.  A  similar  system,  with  knobs  In  the 
wall,  wonld  he  desirable  in  the  isolating  wards  ;  and  by  arrang- 
ing couplings  for  the  attachment  of  wire,  a  few  minutes  would 
serve  to  connect  one  of  the  sectional  isolating  buildings  with 
the  indicator  in  the  ward,  where  a  signal  would  be  reserved 
for  it. 

The  southerly  portion  of  the  building  contains  twelve  rooms 
for  patients  similar  to  those  just  described. 

The  two  rooms  at  the  centre  of  the  building  are  larger  than  the 
otluTS.  which  will  prove  ii  ronvi'nioiici'  when  ri'liitivcs  :in'  p'T- 
niitted  to  remain  with  piitients  at  tin-  IlD^pitnl.  Tliis  sliiiukl 
generally  be  discnui'agfii  in  llif  interests  of  tlu'  pntii'nts  thi'in- 
selvea,  but  ciirunistances  stmirfiinrs  ri'iidor  it  nevrsF^ai y.  The^e 
rooms  arc  about  2'i\  by  17i  Uvt,  arranged  like  tlio  smaller  rooms, 
except  that  the  windows,  ])lacfd  in  the  south-east  and  south-wi^st 
corners  n-sjUM'tively,  .are  bays,  4^  feet  wide,  the  side  jinnes  look- 
ing south,  east,  and  west,  the  whole  being  carried  up  in'arly  to 
the  ceiling.  Opening  on  the  north  entry,  nortli  oC  one  oC  tln-^e 
I'oonis,  is  a  closet  for  trunks  and  clothing,  about  ^2'H  by  4J-  fed  ; 
and  north  of  the  other  room,  the  closet  for  dressings,  splints, 
etc..  about  Oi  by  4^  feet,  including  the  medicine-closet,  which 
opens  separately  on  the  entry.  At  tlu'  intersection  of  the  entries 
are  the  ci'llar  stairs,  where  coal  is  brought  up  ;  and  above  them  is 
a  staircase  leading  to  a  second  story  of  limited  dimensions,  di>- 
voted  to  sleeping -rooms  for  a  second  head  nui-se  and  une  or  iwo 
assistant  nurses.    A  small  billiai-d  and  reading  room  for  jiatients" 
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u  could  be  placed  here  to  advantage.     Above  thia  is  a  towyr  or 
jipolu,  carried  to  as  great  height  as  taate  will  allow,  and  coiii- 
■nndiDg  not  only  a  view  of  the  whole  Hospital,  but  a  magnificent 
■ospect  all  around. 
The    advisability   of    having  a   water-closet    and    bath-room 
bttached  to  each  private  room  has  been  considered ;    and  it 
"oald  add  much  to  the  convenience  and  elegance  of  the  ward, 
at  comfort  does  not  require  it,  as  movable  bath-tubs  and  com- 
des  can  be  supplied  for  such  as  need  them.     It  would  seem 
jsirable  to  avoid,  in  rooms  which  are  intended  to  offer  absolutely 
0  drawback  to  recovery,  the  possible  source  of  impure  air  which 
be  opening  of  a  soil-pipe  or  drain-pipe  affords.     For  this  i-eason 
D  set  basins  liave  been  placed  in  the  rooms.     The  fnmitnre  is 
l>  be  of  hard  wood,  finished  with  as  few  irregularities  of  surface 
t  possible.     Instead  of  carpets,  rugs  are  to  be  used.     The  only 
^ece  of  stuffed  furniture  to  be  allowed  is  a  lounge,  with  a  linen 
cover  which  can  be  readily  removetl  and  washed.    On  the  depart- 
ure of  a  patient,  the  room  is  to  be  closed  from  the  entry,  and 
swept,  aired  and  dusted ;  the  rugs  to  be  shaken  and  sunned ; 
and  the  windows  left  open  for  some  days,  unless  the  weatlier  is 
stormy. 

Double  doors  at  the  south  and  west  ends  of  the  building  give 
access  to  a  veranda,  8  feet  wide,  which  surrounds  the  building, 
excepting  on  the  north  side.  The  narrow  cross-entry  also  opens 
on  it.  Steps  lesid  to  the  grounds  at  the  south  and  west  ends,  and 
from  tlie  con-idor  at  the  north-west  corner.  The  south  door  is 
the  entrance  for  visitors.  Sun-rooms  or  glazed  porches  might  be 
constructed  at  both  the  double  doors  if  desired. 

The  cellar  is  devoted  to  the  heating  apparatus,  etc.,  with  coal- 
bins  at  the  north-easterly  corner. 


Plate  No.  17  represents  the  kitchen,  about  50  feet  square, 
including  the  store-room,  about  26  by  22  feet.  A  wide  door  leads 
from  the  corridor  to  the  kitchen  proper.  Against  the  walls  are 
shelves  and  dressers  as  needed.  Thei-e  are  three  sinks  with  tables 
adjoining — the  largest  of  which  is  for  the  preparation  of  vegeta- 
bles, and  is  therefore  near  the  kettles.  The  brick  oven,  about  14 
by  12  feet,  is  in  the  corner.  It  is  heated  by  a  small  hard  coal  fire 
I  in  the  front  comer,  the  fuel  being  put  in  at  the  front  door,  and 
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the  a slies  removed  by  a  door  beneath.  The  oven  has  two  Hoes; 
one  over  the  fire,  the  other  diagonally  opposite ;  both  coatroUed 
by  slides.  When  the  oven  is  heating,  the  flue  over  the  fire  is 
closed  and  all  the  gases  pass  across  to  the  farther  corner.  When 
it  is  hot,  the  flae  over  the  fire  is  opened  and  the  other  closed,  so 
that  the  oven  is  free  from  gHses  while  baking.  A  slide  over  ihi- 
door  can  be  opened  to  take  the  heat  and  gases  when  the  door  is 
open.  An  iron  shelf  or  hearth  is  hinged  to  the  front,  just  under 
the  door,  with  a  catph  to  keep  it  horizontal,  for  basting  meats, 
etc.  If  the  Hospital  were  to  employ  a  baker  and  bake  its  own 
bread,  a  small  room  for  kneading  and  raising  the  dough  would 
probably  be  built  at  one  side  of  the  oven.  This  piece  of  appara- 
tus ia  the  cheapest  and  most  efficient  means  of  cooking  ineats,  as 
well  as  other  articles.  Adjoining  the  oven  is  the  broQing  range, 
about  9  by  2  feet,  where  a  shallow  fire  is  continually  kept  for 
broiling  and  toasting.  It  i*  arranged  to  draw  the  amoke  down- 
ward and  iKHjkward  away  from  the  meat.  Next  comes  a  French 
range  of  ordinary  conatniction,  about  19  feet  long.  The  chim- 
ney, 2  feet  square,  is  common  to  the  three  pieces  of  apparatus 
last  described.  Nest  the  range  come  ten  ateam-jacket-kettles, 
each  cast  in  one  piece  ;  and  beyond  them  automatic  tea,  coffee, 
flud  water  urns. 

The  store-room  opens  into  the  corridor,  and  also  by  two  doors 
into  the  kitchen  proper.  It  is  lined  with  shelves,  bins,  and 
places  for  barrels.  A  spiral  staircase  leads  to  the  vegetable  cellar 
below.  Double  doors  at  the  side  admit  the  supplies,  and  tlie 
storekeeper's  desk  and  the  scales  are  near  them.  All  goods  are 
ordered  in  writing,  on  cards  inscribed  :  "Please  deliver  the  fol- 
lowing articles,  and  return  this  card  with  the  goods.''  The 
weight  or  quantity,  etc.,  is  verified  on  the  spot  by  the  store- 
keeper, the  card  marked  "  correct "  and  transmitted  to  the  ofiice, 
and  the  tradesman  is  then  credited  with  the  goods  on  the  supply 
book.  When  the  monthly  bill  is  presented,  it  is  readily  verified 
by  reference  to  this  book.  In  the  comer  of  the  store-room  is  the 
ice-room,  which  is  filled  from  the  outside.  A  small  door  in  the 
corridor  furnishes  the  supply  for  the  wards,  etc.  On  one  side  of 
the  ice-room  is  the  room  lined  with  shelves,  for  milk,  butter, 
etc.,  and  on  the  other,  the  meat-room,  supplied  with  hooks  all 
around. 

A  Btaircase  in  the  corridor  leads  up  to  two  dining-rooms  in  the 
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second  story,  one  for  the  nurses  and  one  for  the  other  employees. 
The  food  is  raised  by  dumb-waiters,  not  shown  in  the  drawing. 

The  ventilation  of  the  kitchen  would  be  partly  into  the  chim- 
ney, by  means  of  a  liood  over  the  range  and  boiler,  and  over 
the  kettles  and  elsewhere  by  means  of  large  ducts  passing  up 
through  the  rooms  above,  terminating  in  Emersou's  ventilatora 
above  the  roof. 


OPEEATING   THEATRE   AND    OUT-PATIENT    BUILDING. 

Plate  No.  18  is  a  plan  of  the  operating  theatre  and  tlie  out- 
patient building.  It  is  desirable  that  one  should  be  accessilHe 
from  the  other,  and  yet  that  patients  brought  from  the  wards  for 
operation  should  not  be  under  the  observation  of  the  out-patients. 
The  doorways  opening  from  the  out-patients'  room  on  the  corri- 
dor should  therefore  have  two  sets  of  spring  doors,  and  there 
should  be  a  general  understanding  that  out-patients  should  not 
be  sent  through  the  corridor  during  operations. 

The  out-patient  building  is  about  75  by  50  feet.  The  main 
room,  about  50  by  40  feet,  is  provided  with  seats  for  about  200, 
so  as  to  avoid  the  crowding  which  produces  unsavory  results  in 
most  such  places.  The  front  door,  at  the  west  side  of  the  build- 
ing, is  provided  with  a  porch,  where  wet  umbrellas  may  be  left, 
and  where  an  attendant  meets  the  patients  and  dii-ects  them  to 
the  part  of  the  room  appropriated  to  the  particular  ailment  of 
each.  Here  tliey  sit,  facing  the  doors  of  the  rooms  of  the  phy- 
sicians and  surgeons,  until  summoned  to  go  in,  by  the  passing 
out  of  the  preceding  patient,  and  by  a  signal  at  tlie  side  of  the 
door,  on  a  level  with  the  eye,  which  displays  the  words,  "  Come 
in,"  when  the  medical  officer  presses  a  handle  on  his  desk.  This 
device  is  suggested  to  avoid  the  confusion  of  bells  sounding  from 
the  different  rooms.  At  the  east  side  of  the  room  are  two  water- 
closets,  for  males  and  females,  with  a  sink  in  the  lobby  of  each. 
Tliese  are  ventilated  into  the  flues  shown  next  to  them,  the 
draughts  of  which  are  reinforced  by  their  relation  to  the  fire- 
place. This  fireplace,  made  of  iron  castings,  is  the  principal 
means  of  heating  the  main  room,  and  has  a  large  cold  air  duct 
leading  to  the  space  around  it,  from  which  registers  eight  feet 
from  the  floor  open  into  the  room.  Above  the  level  of  the  regis- 
ters, the  water-closet  flues  come  into  relation  with  the  cast-iron 
pipe  which  forms  the  sniolvL'-flue  above.     This  fireplace  does  not 
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differ  in  priuciple  frutn  those  suggested  for  other  parts  of  the 
Hospital,  but  it  is  intended  to  he  more  on  the.  scale  of  a  furnace. 
Two  stacks  of  steam  radiators  ai-e  placed  under  the  westerly  part 
of  the  room,  for  use  in  extremely  cold  weather.  Pour  ventilat- 
ing ducts,  controlled  by  valves,  open  at  the  ceiling  and  terminate 
In  Emerson's  ventilators  above  the  roof. 

On  the  northerly  side  of  the  l>uilding  are  four  rooms  for  the 
treatment  of  medical  cases,  and  on  the  southerly  side  are  three 
for  surgical  cases.  The  rooms  are  connected  with  each  other,  and 
with  the  corridor,  so  far  as  possible,  and  the  details  of  their  nse 
woald  vary  with  the  development  of  the  out-patient  department. 
Each  room  is  provided  with  a  closet  and  sink,  and  each  ig  heated 
by  steam  i-adiators  beueatli,  and  has  a  ventilator  beneath  (he 
eaves. 

The  main  room  is  fifteen  feet  high,  and  the  side  rooms  thirteen 
feet.  Over  the  central  part  of  the  building  is  a  second  storj', 
reached  by  the  staircase  of  the  operating  theatre,  and  appropri- 
ated to  rooms  for  the  male  employees,  numbering  8  or  9,  not 
provided  for  elsewhere.  One  water-closet  and  ontt  bath-room, 
near  the  chimney,  would  be  required  on  this  story. 

The  operating  theatre  is  about  82  by  60  feet.  The  operating 
room  is  about  (14  by  16  feet,  with  smaller  rooms  mostly  walled 
with  glass,  at  the  ends.  One  of  these  is  for  operations  requiring 
privacy,  or  side  light.  Tlip  other,  having  a  closet  and  wal.T- 
closet  adjoining,  is  for  the  surgeons'  use.  Near  the  folding  doors 
leading  to  these  rooms  are  two  sinks.  The  seats  rise  from  a 
semicircle  of  lOJ  feet  diameter,  to  within  7  feet  of  the  rear. wall. 
They  are  2  feet  and  4  inches  from  centre  to  centre,  and  the  capa- 
city of  the  theatre  is  about  500.  Althotigh  this  number  of  per- 
sons would  seldom  be  present,  it  would  seem  that  there  ought  to 
be  some  one  place  in  the  hospital  grounds  where  members  of 
the  medical  profession  and  all  connected  with  the  institution 
and  the  university  could  be  gathered,  when  occasion  should 
arise. 

Beneath  the  seats  is  found  abundance  of  room  for,  on  the  west 
side,  an  etherizing  room,  about  19  by  12  feet,  with  a  closet,  and 
a  water-closet  near  it ;  a  square  entry  containing  the  stairs  by 
which  the  seats  are  reached  ;  two  waiting-rooms,  15  and  10  by  13 
feet,  where  patients  are  brought  from  the  wards  or  from  the  out- 
patient department,  before  being  etherized;  and  a  male  and 
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female  recovering-room,  about  28  and  18  by  12  feet,  where 
patients  ai-e  put  to  bed  temporarily,  after  operations,  while  re- 
ooveriug  from  ether.  The  entry  behind  is  divided  by  glass  doors, 
and  the  doors  of  the  rooms  have  glass  panels,  so  that  light  may 
be  supplied,  while  sound  is  obstructed.  A  sink  in  the  corner  of 
the  entry  serves  for  both  recovering-rooms.  South  of  the  entry 
behind  are  large  closets  with  sloping  ceilings  for  storing  surgical 
apparatus,  etc. 

Plate  No.  19  is  an  elevation  of  the  operating  theatre.  It 
shows  the  method  of  lighting,  by  central  sky-lights  above  ;  and 
a  large  north  vrindow  above  the  seats.  There  will  be  no  glare  of 
direct  sunlight  from  this  window,  and,  as  it  is  the  neai-est  source 
of  light,  operators  will  not  be  likely  to  intercept  the  view  of  the 
audience  by  standing  before  the  patient.  More  distant  ground 
glass  windows  on  the  east  and  west  sides  will  add  to  the  general 
lightness  of  the  room. 

The  theatre  is  heated  by  steam  radiators  beneath,  the  vertical 
registers  being  in  the  wall  of  the  operating-room,  under  the  seats, 
one  on  each  aide,  about  7  feet  from  the  semi-circle.  It  is  venti- 
lated by  a  chimnejc,  5  by  2  feet,  in  the  middle  of  the  south  wall, 
containing  a  basket  grat«,  in  which  a  fii-e  is  made  at  the  moment 
the  room  is  to  be  used.  The  duct  leading  to  this  chimney  has 
a  narrow  opening  at  the  floor  around  the  semicircle,  where  the 
chairs  of  the  surgeons  are  plac^,  and  also  beneath  the  first  and 
second  rows  of  fixed  seats,  and  from  the  two  water-closets  at  the 
sides  of  the  building. 

AUTOPSY    BUILDING. 

Plates  Nob.  20  and  21  are  the  plan  and  longitudinal  section 
of  the  autopsy  building  and  dead-house.  Tlie  whole  bnilding  is 
about  52  by  49  feet,  and  the  auditorium  is  about  42  by  31  feet. 
Tiie  access  to  the  autopay-room  is  by  an  entry,  opening  from  the 
corridor,  heading  beneath  the  seats  to  the  stairs  by  which  the 
seats  are  gained.  At  the  foot  of  the  stairs  is  the  door  for  the 
pathologist,  leading  throngh  a  lobby  which  serves  for  a  clothes 
closet,  to  the  space  where  the  autopsy  is  performed.  Beyond 
this  is  a  room  for  more  detailed  pathological  Investigation,  with 
a  sink  and  table  ;  and  from  this  stairs  lead  to  a  room  above, 
about  42  by  21  feet,  for  the  preservation  of  specimens.     The  two 

sad-rooms,  measuring  together  about  39  by  21  feet,  are  reached 
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by  a  separate  passage  from  the  corridor.  They  contaiii  tables  of 
stone  for  the  reception  of  the  dead ;  and  the  remains  of  those 
dying  in  the  hospital  should  be  conveyed  here  at  once. 

The  dead-rooms  are  kept  as  cool  aa  poasible.  The  aatopsy- 
i-oom  is  warmed  by  steam,  tht;  registers  opening  vertically  in  the 
wa"   of  the  room  below  the  seats. 

The  ventilation  of  the  dead-rooma  is  into  a  chimney  abont  3  by 
2  feet,  the  draught  of  wliich  is  reinforced  by  making  a  fire  in  a 
baaket-grate  when  an  autopsy  is  to  be  made.  An  autopsy  table, 
contrived  for  the  Massachusetts  Geneml  Hospital  by  Dr.  Henry 
J.  Bigolow,  is  shown  in  Plates  Nos,  22  and  23,  and  Ima  proved 
extremely  successful  at  that  institution.  I  quote  his  description 
of  it: 

"  The  autopsy  table  is  sapported  upon  a  single  hollow  iron  leg, 
"intended  to  insure  ventilation  and  drainage.  For  thia  purpose 
"the  downwai-d  draught  is  concentrated  upon  the  trunk  of  the 
"subject,  from  which  alone  objectional  odors  emanate.  Air,  to- 
"gether  with  water  and  other  fluids,  are  drawn  through  a  nearly 
"central  opening  in  the  table,  which  is  fitted  with  a  grating  into 
"the  iron  leg.  Here  they  are  separati'd.  Tlje  water  falls  verti- 
"cally  to  a  trap  in  the  cellar,  while  beneath  the  floor  the  air  is 
"drawn  laterally  to  a  special  chimney.  The  air-tube,  where  it 
"  leaves  the  table-leg,  inclines  upward  for  a  short  distance,  to  ex- 
"  chide  water,  Tlie  table-top  is  dished,  and  made  of  tinned  copper. 
"The  hollow  leg  is  cylindrical  at  the  floor,  but  expands  above 
"into  an  oblong  square,  which  closely  fits  the  table  around  the 
"  grated  opening ;  the  flaring  part  being  a  single  casting  lined  with 
"porcelain,  likeasink.  To  the  top  of  this  casting  an  iron  flange 
"is  bolted,  which  supports  the  whole  edge  of  the  copper  table, 

"Near  the  floor  the  leg  is  halved,  to  allow  rotation.  The 
"upper  half  is  received  into  the  lower  half,  and  rests  upon  a 
"square  shoulder,  lubricated  by  a  cup  on  the  outside,  which  de- 
"  livers  oil  slowly  through  the  joint  into  the  interior  of  the  leg.  A 
"small  rubber  hose  is  attached  to  a  water-cock  in  the  floor  near 
"the  leg." 


"  Length  of  table-top, 6  feet  10  inches. 

"Width    "      "       " 2     "    6      " 

"  Length  of  grating, 2     "    6      '* 

"  Width   "       "       1  foot  9      " 
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"  Distance  from  head  of  table  to  grating,  2  ft-et. 

"         "         "    f(jot       "  "  2    "  5  inches. 

"Height  of  table, 3    "  9^ 

"  Depth  of  dish  from  ends, Si 

"     "      "     "        "    Bides, li 

"  Inside  diameter  of  cylindrical  leg, 1  foot  4i 

"  Diameter  of  air-tube, 1    "  6 

' '  At  the  rear  of  the  theatre  a  aoapstone  sink  with  a  steep  incline 
' '  and  draining  slab  at  the  end,  provided  with  hot  and  cold  water, 
"is  enveloped  by  a  glass  hood,  or  chamber  of  glazed  sashes,  like 
"  thatin  a  chemical  laboratory.  Ventilation  is  secured  by  a  large 
"  exhausting  duct,  with  an  enforced  draught. 

"With  these  appliances,  an  autopsy  is  almost,  if  not  quite, 
"odorless." 

A  refrigerator  for  the  temjiorary  preservation  of  specimens  is 
also  Been  at  the  rear  of  the  theatre. 

The  floors  of  the  autopsy  and  dead-rooms  are  water-tight,  and 
arranged  to  be  washed  with  hose. 

Plates  Nos.  24,  25,  and  26  give  respectively  a  view  of  the 
open  top  ;  of  the  front  when  closed  ;  and  a  vertical  section,  of 
the  top  arrangements  proposed  for  all  water-closets,  as  a  substi- 
tute for  "  leading"  thera  in  the  ordinary  way.  Urinals,  as  here- 
tofore constructed,  cannot  be  kept  free  from  odor,  and  are  not 
as  well  adapted  for  hospital  use  as  a  water-closet  with  the  seat 
raised.  Every  water-closet  requires  daily  washing  with  Boap, 
and  sometimes  with  sand,  to  keep  it  clean. 

In  the  pattern  proposed,  the  top  of  the  porcelain  bowl,  instead 
of  being  round  or  oval,  is  a  square  sliallow  tray  or  sink,  the 
edges  thickened  for  strength,  but  rising  only  half  an  inch  all 
around.  The  usual  oval  opening  of  the  bowl  is  in  the  middle  of 
this  slightly  shelvifig  sink,  and  the  verge  of  the  opening  is  per- 
fectly smooth.  The  fan-jet  of  water  is  in  its  usual  place  in  the 
bowl,  which  is  of  the  usual  shape  and  construction  below,  to 
secure  the  playing  of  the  fan-jet  around  the  circumference. 

The  front  edge  of  the  square  sink  comes  forward  flush  with  the 
face  of  the  wood-work. 

Tlie  seat,  lunged  at  the  back,  is  raised  when  the  wat<er-closet  is 
used  as  a  urinal  or  slop-sink,  or  while  washing  bed-pans;  and, 
though  tliei-e  is  no  play  of  water  over  the  square  part  of  the  sink. 
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except  from  tlie  haiid-hose,  there  is  every  opportanity  to  wash  it  , 
thoroughly. 

When  the  seat  is  down,  it  rests,  not  on  the  sink,  bnt  on  sepa- 
rate wooden  cleats  at  the  sides,  one  inch  higher  than  the  top  of 
the  sink,  so  that  there  is  always  an  interval  of  an  inch  between 
seat  and  sink,  even  wten  the  cover  is  shut  down  ;  and  through 
tliia  inteiTal  the  air  constantly  passes  horizontally  from  the  fi-oui, 
backward  over  the  sink  to  the  veatilating  duct  behind. 

As  the  bowls  are  not  made  in  this  country,  it  may  be  necessaiy 
to  use  one  of  the  usual  kind,  aud  lit  a  tray  of  glass  or  lead  to  the 
top  of  it. 

The  wood-work  in  front  slopes  in  at  the  bottom  thiee  inches, 
to  give  standing  room. 


LIST    OP    FURNITURE    FOR    A    WARD    OF    TWENTY- 
THREE  BEDS. 


AnncLKB.  So. 

Wooden  Trays 3 

Coal  Hods 2 

Coal  Hods  (small) 1 

Shovels 1 

Shovels  (small) 2 

Match  Safes 1 

Oil  Lamps  (Britannia) 6 

Oil  Cans 1 

Lamp  Fillers 1 

Lamp  Shades  (tin) 2 

Spit-Cup  Covers  (tin) 36 

Wooden  Pails 4 

Keelers,  or  Dish-Tubs 1 

Brooms 2 

Floor  Brushes 2 

Dust  Brushes 2 

Window  Brushes 1 

Mop  Handles 2 

Mops 2 


$2.00 

3.00 

1.00 

1.50 

16 

20 

75 

1.00 


37 

1.00 
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Abticleb.  No. 

Dish  Mops 1 

Scrubbing  Brashes. . . .' 3 

Soup  Tureens  (tin) 1 

Vegetable  Dishes  (tin) 3 

Coffee-PotB 2 

Tea-Pots 2 

Waah-Bowls 12 

Poultice  Dippers 2 

Tin  Dippers 2 

Tin  Cups 2 

Dust  Pans 2 

Graters 1 

Tnnnels 1 

Strainers 1 

Sugar  Boxes 1 

Bread  Boxes 2 

Tea  Trays 12 

Chamber  Pails 1 

Casters 1 

Corkscrews 1 

Poker 1 

Tongs 1 

Steps  for  Linen  Closet 1 

Cartl-Pramfts  (tin) 23 

Cambric-covered  Screens 6 

Clocks 2 

Thermometers 2 

Clothes-Braslies 1 

Baskets,  for  carrying  Bottles 1 

Bandage  Winders 1 

Nail  Brushes 2 

Combs 6 

Trucks,  for  Litters. 1 

Litters 1 

Basket  Litters 1 

Rubber  Sheeting,  yds 20 


5.00 
75 


1.19 
1.28 


SO 
1.00 
4.00 


3.50 

1.00 

21 

50 

4.00 

30 

10 

10.00 

6.00 

6.00 

2.25 
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Rnbbt-r  KUow -cases 12 

Idmp  Si^issors 1 

Sci»or^ 1 

Stiears 1 

Copper  Heaters  (to  fill  wUh  water) 4 

Knires 23 

Forks 23 

Carvint:  Kniree  and  Porks 6 

Large  Spoons 6 

Table  Spoons 23 

Tea  Spoons. 13 

Blankets 6(i 

Qailts 46 

Sheets. 20(1 

Pillow  Cases. 200 

Half  She^'ts 1  imi 

Mosquito  Nets 30 

Shirts W) 

'Atble  Cloths 6 

Table  Corers  (Turkey  Red) 3 

Dreesinf;  Towels  (diaper) 200 

Toilft  Tnwols  u'rasli> 150 

Rollers  (crash) 12 

Towels  (eoarse  crash) 12 

Toilet  Towels  (huckabuck) 50 

Table  Covers  (one  for  Nurse) 2 

Spit-Ciips 36 

Bed  Pans 3 

Soap  Dishes 3 

China  Wash-Bowls  and  Pitchers 2 

Plates. 30 

Small  Plates 30 

Bowls 30 

Mugs 30 

Medicine  Mngs 30 

Drinking  Ducks 6 

Cups  and  Saucers 30 

Dishes 6 


$1.35 

50 

1.00 

2.50 

5.00 

56 

75 


1.34 
1.40 


3.81 
18 

18 


2.35 
13 

1.43 
15 

1.50 
12 
11 
15 
13 
05 
20 
11 
87 
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AKTICLE9.  No. 

Platters 2 

^\'ater  Pitchers 2 

Small  Pitchers 6 

Very  Small  Pitchers 6 

Sugar-Bowls 2 

Ice- Jars . .  1 

Tumblers 12 

Salts 24 


$0.95 


Hair  Mattresses 28 

H  iisk  Mattresses 25 

Husk  Bolsters 25 

Hair  Pyiows 2^ 

Feather  Pillows &) 

Small  Wooden  Stands 2S 

Kerlining  Chairs 1 

Anil  Chairs  (with  fiushions) 23 

Small  Wooden  Chairs Ifi 

Long  Tables 3 

Towel  Stands 2 

Looking-Glasses 3 

Boxes  for  Soiled  Clothing 

Bureau  and  Gla»s  (for  Nurse) 

Square  Tabl«  "         "      

Rocking  Chair  "        "      

Small  Chairs  "        "     

Iron  Bedstead  "        "     

Wash-Stands  "        "     

Lounge  "        *'     

Wheeled  Chairs 

Iron  Bedsteads 23 


13.51 
3.31 


90 

27.00 

4.80 

92 

18 

1.00 

4.50 

3.00 

20.00 

2.00 

3.75 

1.40 

15.00 

3.00 

20.00 

40.00 

30.00 


Total  cost,. 


(12,486.15 


CONTENTS   OF   MEDICINE- CLOSET. 


8  07..  Solution  of  Iodide  of  Potassium,  40  grains  to  1  oz. 
12  "  "  Bromide  of      "  "      "  1  " 
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4  oz.  Solulion  of  Sulphate  of  Morphia,    1  grain  to  1  oz. 
12  "  "  "  Magnesia,  2  drachms  to  1  02. 

8  "  "  Chloral  Hydrate,  4  grains  to  1  oz. 

4  '*    Tiiicttire  of  Opiam. 

4  "    Deodorized  Tincture  of  Opium. 

4  "    Spirit  of  Nitrous  Ether. 

4  "    Solution  of  Acetate  of  Ammonia.  

12  "    Cod-Liver  Oil. 

a"    Castor  Oil. 

4  "    Fluid  Extract  of  Senna. 

8  "    Mustard, 

1  pint  of  Ij<'inon  Syrup. 
4  oz.  Compound  Tincture  of  Gentian. 
4  "  "  "  Cinchona. 

2  "    Tincture  of  Chloride  of  Iron. 
8  "    Solution  of  Sulphate  of  Quinine,  8  grains  to  1  oz. 

4  ' '    Oil  of  Turpentine. 

1  pint  of  Lime  Water. 

3  oz.  Aromatic  Spirit  of  Ammonia. 

5  "  "         Sulphuric  Acid. 

2  "    Essence  of  Peppermint. 
2  "    Tincture  of  Ginger. 
1  doz.  Compound  Rhiilrarb  Pills,  5  grain. 
1     "  "  Cathartic     "     5     " 
1    "     Dover's  Powders,  10  grain. 
1    "           "             "  5  " 
1    "     Powders  of  Sub-Nitrate  of  Bismuth,  10  grain. 

1  "  "  "  "  5     " 

4  oz,  of  Seidlitz  Mixture. 

2  "         Tartaric  Acid, 
4  "         Bitartrate  of  Potassa. 
4  "         Compound  Licorice  Powder. 
1  doz.  Pills  of  Sulphate  of  Quinine,  2  grain. 


1    '*      "  Opium,  1     ' 

1  One-otmcG  Graduated  Glass  Measure. 
1  Minim  Glass. 
1  pint  of  Brandy. 
1    "        Whiskey. 
1    "         Gin. 
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1  pint  of  Sicily  Madeira. 

1    "         Tarragona  or  Port  Wine. 

1  quart  of  Dilute  Alcohol  or  Bum,  for  bathing. 


CONTENTS   OF  DRESSING- CLOSET. 


6  yards  of  Cotton  for  Compresses. 

5     "  Poultice  Muslin. 

2  doz.  Assorted  Roller  Bandages. 

1  yard  of  Sheet  Lint. 
i  lb.  of  Scrai)ed  Lint. 

2  oz.  Tincture  of  Iodine. 

1  Camel' s  Hair  Pencil. 

2  oz.  of  Olive  Oil. 
2  doz.  Sponges. 

i  lb.  Simple  Cerate. 
1  yard  Adhesive  Plaster. 
1  Eight-inch  Spatula. 
1  Four     ''  '' 

1  yard  Oiled  Linen. 
1  Pincushion. 
12  Sheets  Cotton  Batting. 
i  lb.  of  Charpie. 
Assorted  Splints. 


LIST   OF   PLATES. 


Block  Plan. 

Plan  of  AdminiRtration  Building.  ' 

Plan  uf  Comiuon  Ward. 

(Went)  Side  EleTBUon  ot  Comman  Word. 

Korth  Elevation  of  Common  Wuid. 

Longituiliuol  SectioD  of  Common  Word. 

CruBH-Seclion  of  Coinmou  Ward. 

Plan  of  Heating  Appnrotne  of  Commoa  Word. 

Ccoiw-SenCian  of  Heatdng  Appoiatoa  ot  Common  Ward, 

Flan  of  Ventilating  Ducts  of  Common  Ward. 

CroHH-S^otioii  of  VcDiilating  Dncta  of  Common  Ward. 

Plan  of  luolntin^  Ward. 

East  Elevation  of  laolating  Ward. 

CrOBH-Set-tion  ot  iBOlatin^  Ward. 

Detail  of  Heating  Apparstus,  with  Mixing  Valie,  of  Isolating  Ward. 

Plan  of  PriTBtc  Ward. 

Plan  of  Kitchen. 

Plan  of  OpcTattni;  Tli"Qtro  and  Out- Patient  Building. 

CroaU'Seotion  of  Operating  Theatre. 

Flan  of  Aut^pf;  Bnilding  and  Dead- House. 

Longitudinal  Section  of  Autopa;  Building  ond  Dead-House. 

View  of  AatopHjF  Table. 

Longitudinal  Section  of  Autopsy  Table. 

Plan  of  Water-Closet. 

Elevation  of  Water-Closet. 

Section  of  Water-Closet. 

Diagram  of  Paths,  showing  possible  Trees,  Shmbs,  etc.,  on  Block  Plan. 
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AND    ORGANIZATION. 


JOSEPH     JONES,    M.D., 

Profesmr  of  ChemiHry  and  Clinical  Medicine^  Medical  Department  Unipersity  of  Louis- 

tana  ;    Visit  in  ff  Phynician  of  Ofttirity  Iff  Mental,  New  Orleaujt  ;   Formerly 

Surgeon  in  the  Provisional  Army  of  the  Confederate  States, 


CONTENTS. 


IiRTSB  TO  THB  TbUBTBBS • 107 

QsnEKAL  TtawAUM IQQ 

IiOCATIOir •• 110 

bRADTAGK  AlTD  SKWSBAjSB. 110 

Watcb Ill 

AsTinGiAL  Light 112 

BUKLIOHT  AlTD  HbAT 113 

BuiiJ>nio  Materiaia 112 

Method  of  GoxBranro  the  Adyaktaobs  of  Tbmpohart  and  Permanent 

Hospitals 118 

FoBM,  Size,  and  Abranoement  of  Hospital  Buildings 114 

Heat,  Regulation  of  the  Temperature  of  the  Wards 118 

Disinfection 123 

Distribution  of  Patients  and  Classification  of  Diseases  and  Accident&  127 

Hospital  Administration 180 

Explanation  of  Plate  s. 108 


Fraxcib  T.  Kino,  Esq., 

Praidenl,  ' 


i  Street,  New  ORi,B.uia.  La., 

AprU  8,  1875. 


The  Joint  Hopkiiu-  Hotpital," 


!,Md. 


Dear  Sir  ;— Yonr  kind  favor  of  the  3cl  inst.  has  been  received 
and  carpfully  considered  ;  and  whilst  feeling  great  hesitation  in 
accepting  the  important  trust  of  rendering  counsel  in  the  execn- 
tion  of  the  noble  bequest  of  tliR  late  Johns  Hopkins,  of  Baltimore, 
and  whilst  distrusting  the  extent  of  my  qualifications  and  expe- 
rience, to  which  you  have  been  pleased  to  allude  in  such  generous 
terms,  allow  me  to  say  that  I  will  endeavor  to  present  a  practi- 
cal view  of  the  more  important  subjects  which  will  be  involved 
in  the  erection  and  operation  of  a  great  Hospital. 

I  gather  from  yonr  letter,  that  the  objects  and  uses  of  "The 
Johns  Hopkins'  Hospital"  will  be — 

1st.  The  relief  of  hnman  suffering  ;  the  recovery  of  health  ; 
recovery  from  sickness  in  the  shortest  time ;  with  the  smallest 
possible  mortality. 

2d.  The  establishment  of  a  Medical  School,  where  pnpils  shall 
be  taught  tlie  ways  of  natui-e  in  the  recovery  from  diseases 
and  casnaltiea,  and  in  wliich  the  daily  experience  of  the  medical 
staff  shall  be  enlarged,  perfected,  and  preserved  for  the  uae  of 
future  generations. 

I  will  endeavor  to  present  concise  and  practical  observations   . 
on  the  following  points  ; — 


4  th, 
5th. 

I 


Hospital  Construction.     Form  and  size  of  Hospital  Build- 
ings. Building  Material.  Size  and  arrangement  of  Wards. 
Ventilation.     Light.     Heat.     Disinfection. 
Distribution  of  Patients. 
Classification  of  Diseases  and  Accidents. 
Administration. 
Medical  and  Surgical  Staff. 

Duties  of  Physicians,  Surgeons,  and  Resident  Students. 
Nurses  and  Attendants, 
Arrangements  for  Cooking. 
Diet. 
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eth.  General  Police. 
7th.  Clinical  Instraction. 

Proper  Location  and  Structure  of  AmpUithoatre  and  Leo- 
tun*  Room. 
Disposal  of  Dead. 

Structure  and  Conduct  of  Dead  House. 
Post-Moi-teni  E.\aininations. 
8tli.  Laboratory  for  Chemical,  Microsoopical,  aud  Pathological 

Investigations. 
9th.  Library. 

Duties  of  Ltbrarian. 
Preservation  of  Hospital  Records  and  Works  of  Reference., 
Museum. 

Duties  of  Curator  of  Museum. 

Preservation  of  Anatomical  and  Pathological  Specimens. 
10th.  Hospital  DispeuBatoiy. 
Duties  of  Druggists. 

Preparation  and  Dispensation  of  Dnigs  and  Medicines. 

11th.  General  Dispensatory  for  Out-door  Patients. 

12th.  Regulations  relating  to  Students  attending  Cliuical   Leo*j 

turea  and  General  Dispensatory  ;  and  Visiting,  Obsttit-' 

rical,  Surreal  and  Medical  Wards. 

13(h.  Observation  and  Rt'gistmtion  of  Cases. 

I  shall  endeavor  to  make  the  observations  under  each  head  as 
explicit  and  practical  as  my  experience  may  permit. 

In  conclusion,  allow  me  to  request,  that  if  I  have  not  fally 
comprehended  the  nature  of  the  subjects  to  be  discussed,  I  may 
receive  further  instruction  at  your  earliest  convenience. 
With  great  respect  and  higli  esteem, 
I  have  the  honor  to  be 

Your  obedient  servant, 

Joseph  Joites. 


HOSPITAL    CONSTRITOTION 
AND    ORGANIZATION. 


JOSEPH    JONES,     M.D., 

f  Chrniattfji  and  OUnienl  Medicine,  Medicnl  Departtnent  ITnivvrtily  of  Lmti*- 
:    VUiting  PAj/aieiaa  of  Charity  Smpilni,  New  Orteaiu ;  Former^ 
Surgeon  in  the  Procinonal  Army  of  the  Confederate  Stata. 


40.')  Bt.  Cbarlbb  Strgbt,  New  Obleaks,  La., 

May  laih,  1S75. 

JS>  pRAHCia  T.  KtNQ,  Prftidml,  and  John  W.  Garbbt,  Hos.  Qkobob  W.  Dobbeh, 
Qallowav  CiiKSTON,  Thomas  M.  Smith,  William  IIoPKms,  BicttARo  K. 
jAJtmcT,  JosEm  MF.RRiriELD,  Francis  Wkitk,  Lewis  N,  Uopkins,  Alas  P. 
Ssirrtt,M.D.  and  Chablbs  J.  M.  Owras,  TruiUet,  of"  The  Johm  Soptint'  Boi- 
jiilal,"  Baltimore,  Maryland. 

Gentlkmen: — In  accordance  with  the  request  contained  in 

[the  letter  of  your  honorable  President,  bearing  date  April  3d, 

,  I  have  the  honor  to  submit  the  following  observations, 

Which  I  shall  endeavor  to  conform  to  the  order  of  sabjecta  indi- 

ated  in  my  letter  oE  the  8th  of  April. 

In  pi-esenting  the  results  of  my  experience,  I  desire  to  avoid  as 

I  far  as  possible  controversy  and  criticism  ;  and  it  will  be  my 

ieffort  to  express  ray  views  and  apply  well  established  principles 

"  1  such  a  simple,  practical,  and  concise  manner,  that  suggestions 

may  be  furnislied  worthy  of  the  consideration  of  your  honorable 

*  »n<i  learned  body. 

If  such  charity  aa  that  which  actuated  the  late  Johns  Hopkins 

of  Baltimore,  and  which  has  been  regarded  as  the  most  benign  of 

1  the  virtues,  "t?ie  very  bond  of  peace,  and  of  all  virtue,^^  was 
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nnirersally  diffused,  there  is  not  a  disease  that  can  afflicl:  human 
natnre,  nor  a  want  which  the  varying  condition  of  man  can 
require,  nor  any  of  the  manifold  visitations  of  adversity  in  pov- 
erty or  distress,  bat  would  find  an  open  asylum,  prepared  with, 
every  usefal  accommodation.  The  founder  of  tliis  noble  charity 
evidently  held,  that  one  of  the  first  duties  is  to  feel  for  man. 
The  most  distJngiushed  ability  and  the  greatest  success  in  life 
are  valueless  when  that  duty  is  neglected. 

Allow  me  to  say,  that  I  regard  the  letter  of  your  honorable 
President  as  calling,  not  for  an  elaborate  treatise  on  the  history 
and  construction  of  hospitals  in  this  and  other  countries,  nor 
for  a  detailed  account  of  my  personal  experience  in  Civil  and 
Military  Hospitals ;  but  rather  for  the  expression  of  a  definite 
opinion,  and  the  unfolding  of  a  definite  plan  of  hospital  con- 
struction and  organization,  which  may  be  compared  with  ttiose 
furnished  by  distingnished  members  of  the  Medical  Profession, 
and  which  may  be  subjected  to  direct  discussion,  with  a  view  to 
adoption,  modification,  or  rejection. 


I 


It  is  not  necessaiy  to  discuss  the  location  of  a  great  hospital, 
as  this  subject  has  been  decided  beyond  controversy,  and  in  the  ■ 
most  enlightened  manner,  by  the  terms  of  the  bequests  of  the  i 
late  Johns  Hopkins, 

Thus  President  King  says  in  his  letter  of  the  3d  of  April,  1875 : 
"The  site  of  the  proposed  building"  "consists  of  an  eligible  j 
piec«  of  ground  situated  in  the  eastern  part  of  the  city."  '■  It  ifl  [ 
fourteen  acres  in  extent,  in  the  form  of  a  parallelogram,  709  by  | 
856  feet"  ;  "it  is  very  elevated  above  the  general  level  of  the  i 
city,  and  commands  an  extensive  view  in  all  directions  ;"  '"it] 
is  healthy,  with  complete  surface  drainage,  whilst  underground  f 
drainage  may  be  accomplished  to  tide-water ' '  ;  and  "  it  is  easily  | 
accessible  by  street  railway,  and  by  paved  streets  which  bound  / 
the  four  sides  of  it." 

DRAINAGE   AND   BEWEKAOE. 

The  first  attention  should  be  paid  to  the  surface  and  under- 
grownd  drainage,  whicli  should  be  of  the  most  ample  and  effec-  J 
tive  character,  so  as  to  render  the  Hospital  grounds  dry  and  * 


«g««I8  JllM>.|ll|  ll.l  IIMlli 
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to  be  surmounted  by  large  Iron  tanks,  to  which  the  water  may 
be  elevated  by  engines,  located  in  the  Hospital  grounds  or  build- 
inga,  if  the  water-worka  of  the  city  of  Baltimore  have  not  suffi- 
cient force  to  accomplish  this  result. 

ARTIFICIAL   I.IOIIT. 

The  Hospital  grounds  and  buildings  should  be  supplied  with 
the  ordinary  gas,  which  is  the  safest,  cleanest,  and  most  efficient 
means  of  illuiniiiation.  The  gas-pipes  and  gas-meters  should  be 
80  ai'ranged  as  to  admit  of  frequent  and  efficient  inspection, 

SUNLIGHT  ASD   HEAT. 

The  axis  of  the  wards  of  the  Hospital  should  be  so  located  as 
to  secure  the  largest  possible  amounts  of  the  sun's  liglit  and 
heat.  The  location  of  the  Hospital  should  also  to  a  certain  ex- 
t«nt  be  regulated  by  the  direction  of  the  pi-evailing  winds, 

BUILDING   MATERLiLS. 

Permanent  hospitals  should  be  constructed  upon  the  most 
substantial  principles. 

The  materials  for  the  foundation,  walls,  and  floors  should  be 
either  brick,  stone,  or  iron,  or  a  combination  of  each. 

Of  all  building  materials,  granite  is  the  most  durable. 

The  materials  and  plan  of  construction  should  be  such  as  to 
render  the  Hospital  buildings  ^/■c-^roo/'. 

The  walls  should  be  of  impermeable  material,  such  as  Parian 
cement,  or  of  colored  tiles,  or  iar^c,  porcelain  or  {/lazed  earthen- 
ware slabs,  joined  perfectly  by  a  good  cement.  It  is  impossible 
that  any  absorption  of  poisonons  animal  matters  should  occur, 
with  walls  formed  of  glazed  tiles  or  slabs. 

The  floors  should  be  constructed  ot  fire  proof  mnteTm]^^,  and 
covered  with  glazed  tiles  or  slabs,  which  may  be  covered  with 
good  oil-cloth,  or  material  of  the  like  kind,  which  will  not  absorb 
oi:ganic  matters  and  gases,  and  which  will  lessen  the  necessity  of 
washing  the  floors,  and  which  might  be  frequently  removed  and 
washed. 

Without  doubt,  wooden  buildings  serve  an  excellent  purpose, 
in  time  of  war,  and  in  great  emergencies  ;  but  tlie  objections  to 
the  construction  of  permanent  hospitals  of  wood  are  :— 
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lat.  Danger  of  clt'strnction  by  fire. 

2d,  Perishable  nature  of  wooden  bnildings,  necessitating  con- 
stant repair  and  renewal. 

Tho  chipf  objections  which,  have  heretofore  been  urged  against 
permanent  hospitals,  ai-e  more  correctly  applicable  to  the  evila 
of  faulty  construction,  overcrowding,  and  the  neglect  of  period- 
ical evacuation  and  disinfection. 


METHOD   OF   COMBINING   THE  ADVAXTAGES   OF  TEMTORAKY   AND 
PEUMASENT  HOSPITALS. 

An  important  principle  in  the  construction  and  condnct  of 
permanent  hospitals,  which  has  not  yet  been  recognized  and 
adopted,  is  that  each  permanent  hospital  should  never  be  filled 
to  its  utmost  capacity,  biit  that  at  least  one-twelfth  of  the.  en- 
tire ward  space  should  at  all  times  he  vacant. 

Thus :  If  a  permanent  hospital  consists  of  12  wards,  only  11 
wards  should  at  any  time  he  occupied ;  the  twelfth  or  vacant 
ward  should  be  fully  ventilated,  cleansed,  disinfected  and  aired  ; 
and  to  accomplish  its  complete  renewal  or  regeneration,  so  that 
it  shall  in  fact  constitute  a  new  ward,  one  month  should  be  de- 
voted. Each  ward  should  thus  be  treated  once  in  twelve  months. 
Each  ward  may  bo  annually  evacuated,  cleansed,  ventilated  and 
disinfected  with  chlorine,  cai'holic  acid  and  burning  charcoal  and 
sulphur,  systematically  and  regularly,  in  rotation,  so  that  all 
inconvenience  and  confusion  would  be  avoided. 

If  the  Hospital  consists  of  twenty-four  wards,  then  two  wards 
should  always  be  vacant ;  if  of  thirty -six  wards,  three  wards; 
if  of  forty-eight  wards,  four  wards,  and  so  on. 

At  such  times,  as  when  contagious  or  infections  diseases  are 
prevailing,  the  cleansing,  evacuation  and  rotation  may  be  per- 
formed at  shorter  intervals. 

By  ventilation,  evacuation,  cleansing,  disinfection  and  renewal 
of  bedding,  the  permanent  hospital  is  perpetually  undergoing 
the  process  of  renewal  and  reconstruction,  and  thus  attains  the 
advantages  of  the  destructible  wooden  pavilion  hospital,  without 
its  defects. 

By  complete  ronovation  of  the  vacated  wards,  we  mean  not 
merely  disinfection  of  the  floors,  walls  and  space,  by  tlie  fumes 
of  burning  charcoal  and  sulphur,  chlorine  and  carbolic- acid,  but 
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the  thorough  cleansing  and  varnishing  of  all  furniture,  and  the 
thorough  renewal  of  the  bedding. 

It  is  probable  that  the  chief  source  of  the  propagation  of  con- 
tagious and  infoctious  diseasea  is  to  be  found  in  the  stuffing 
{moss,  hair,  straw,  cotton,  wool,  etc.)  of  tlie  beds.  Absolutely 
new  material,  or  material  which  has  been  subjected  to  thorough 
disinfection,  by  means  of  steam  and  other  agents,  should  be  used 
at  stated  intervals  in  the  conatrnctioa  of  beds.  It  ia  unfortu- 
nately too  true,  that  the  materials  employed  in  the  coustructioa 
of  beds  are  used,  over  and  over  again,  in  large  hospitals,  without 
proper  cleansing  and  disinfection. 

The  hygiene  of  a  hospital  should  commence  with  the  hed, 
upon  which  the  patient  passes  tlie  greater  portion  of  his  time. 

As  beds  are  constructed  of  porous  materials,  they  without 
doubt  act  as  sjjonges  for  the  absorption  and  retention  of  dele- 
terious organic  matters  and  gases. 

No  attention  to  ventilation,  temperature,  food  and  cleanliness 
of  the  wards  and  patients  will  avail,  if  the  beds  are  used  for 
indefinite  periods. 

By  this  principle  of  rotation  in  the  ward  service,  we'  secure  for 
the  permanent  hospital  the  advantages  claimed  for  temporary 
wooden  hospitals,  which  may  be  destroyed  or  removed  at  will. 

With  proper  drainage  and  sewerage,  it  is  impossible  that 
the  grounds  of  the  permanent  hospital  should  ever  become  satu- 
rated with  organic  matters. 

FORM,    SIZE  AND   ARRANGEME^TT  OF   HOSPITAL   BUILDINGS. 

In  permanent  European  hospitals  constructed  on  the  Pavilion 
system — tlie  Lariboisiere  at  Paris,  the  Herbert  Hospital  at  Wool- 
wich, the  Blackburn  Hospital  near  Manchester,  England,  the 
Hospital  of  Saint  Louis  at  Turin,  and  the  Military  Hospital  at 
Malta ;  and  in  American  permanent  hospitals — the  Boston  Free 
Hospital,  the  Pennsylvania  Hospital,  the  Blockley  Alms  House 
and  Hospital,  the  Pennsylvania  University  Hospital  and  the 
Episcopal  Hospital  of  Philadelphia,  and  the  Charity  Hospital  of 
New  Orleans,  furnish  plans  worthy  of  careful  consideration. 

In  temiKirary  Military  Hospitals — the  Confederate  Hospitals 
of  Camp  Winder.  Camp  Jackson,  Richmond,  Virginia,  of  Gor- 
donarillc,  Charlottesville,  Staunton,  Lynchburg,  Petei'sburg,  and 
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the  large  temporary  hospitals  attached  to  the  Army  of  Tennessee, 
located  at  various  times  at  Chattanooga,  Tennessee,  Rome, 
Atlanta,  Marietta,  Macon,  Georgia,  and  other  points,  which  were 
erected  during  the  recent  civil  war,  under  the  enlightened  direc- 
tion of  Surgeon-GeneraJ  B.  P.  Moore,  C.S.A.  ;  and  the  great 
Federal  Hospitals — of  West  Philadelphia,  the  Mower  General 
Hospital,  Chestnut  Hill,  the  McClellan  Hospital,  Philadelphia, 
the  Hammond  General  Hospital,  Point  Lookout,  the  Lincoln 
Hospital,  Washington  City,  the  Hospital  at  Fort  Schuyler,  New 
York,  furnished  plans  worthy  of  the  consideration  of  Army 
Medical  Officers. 

The  Hospital  should  consist  of  a  Central  or  Administrative 
Department,  the  buildings  devoted  to  the  reception  and  treat- 
ment of  Diseases  and  Accidents,  and  the  necessary  rooms  for 
Clinical  Instruction  and  Pathological  Investigation. 

Hospitals,  however  necojaary  and  excellent  in  themselves, 
and  however  they  may  to  a  certain  extent  reflect  the  civilization 
and  charity  of  a  community,  as  they  relate  only  to  the  cure  of 
disease  and  the  necessities  of  mankind,  must  be  regarded  aa 
holding  only  a  subordinate  station  in  the  body  politic  of  medi- 
cine, the  science  of  which  in  its  noblest  extent  aims  not  only  at 
the  cui-e  of  disease,  but  the  eradication  of  the  causes  of  dtseaae, 
and  the  preservation  and  prolongation  of  the  life  of  man,  in 
every  country  and  climate,  and  in  every  condition  and  occupa- 
tion. If,  therefore,  the  crowding  of  healthy  men  has  its  danger, 
the  collection  of  many  sick  persons  within  the  confined  area  of 
the  hospital  is  far  more  perilous  ;  and  from  the  imperfection  of 
the  arrangements,  as  well  as  the  contamination  of  the  ill-venti- 
lated and  crowded  wards  with  morbid  substances,  hospitals  have 
freciueutly  become  pest-houses,  and  effected  more  harm  than 
good. 

The  risks  of  aggregation  are  encountered  in  the  hospital,  in 
order  that  medical  attendance  and  nursing  may  be  more  easily 
and  perfectly  performed;  otherwise  it  would  be  more  humane 
and  more  produ(!tive  of  good  results  to  treat  the  sick  at  their 
own  houses  and  homes,  or  in  separate  apartments,  scattered  over 
a  great  area,  permiting  of  complete  isolation. 

Whilst  it  may  be  admitted  that  the  many  advantages  of  hos- 
pitals more  than  counterbalance  the  continual  sacrifice  of  life 
Xi-om  diseases  arising  from  actual  contact,    and    the    rapidly 
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chaiigiug  and  piitFjfjmg  aubstances  emitted  by  the  sick,  or 
aggravated  by  impuie  air ;  at  thi?  same  time  it  is  well  established, 
tLat  tho  risk3  of  contagion  and  aggravation  of  disease  is  the 
lea.st  in  the  best  coimtru-cted  and  ventilated  hospitals. 

The  following  rules,  governing  the  construction  of  hospitals, 
have  met  with  strong  support  by  many  who  have  had  the  great- 
est exjierience  in  the  erection  and  raanag^p:lent  of  Civil  and  Mili- 
tary JEIospitals : 

Ist.  An  unlimited  supply  of  air  ia  the  cardinal  consideration 
in  the  erection  of  hospitals,  and  should  govern  the  construction 
of  the  buildings, 

2d.  The  sick  should  be  placed  in  detached  and  perfectly  ven- 
tilated buildings,  so  disposed  as  to  get  the  freest  air  and  the 
greatest  light. 

8d.  The  sick  should  be  distributed  over  as  large  an  area  as 
possible,  and  each  sick  man  should  be  as  far  removed  from  liis 
neighbor  as  possible. 

4th.  Not  more  than  from  80  to  100  sick  should  be  in  the  same 
building,  under  one  roof,  and  there  should  be  no  possibility  of 
the  polluted  aii-  of  one  ward  passing  into  another. 

fjth.  In  the  wards,  eacb  man  should  have  not  less  than  from 
1800  to  2200  feet  of  cubic  space. 

0th.  A  much  more  efficient,  and  at  the  same  time  much  less 
costly  ventilation,  may  be  obtained  by  natural  than  artificial 
means:  therefore,  it  should  be  dependent  upon  the  movement 
of  the  outer  air,  and  on  inequalities  of  weight  of  the  external  and 
internal  air.  In  a  properly  constructed  ward,  sufficient  ventila- 
tion can  at  any  time  be  obtained  by  opeu  doors  and  windows. 
The  windows  in  the  wards  should  be  numerous,  ()ppo.site  to 
each  other,  and  should  i-each  from  tlie  ceiling  to  tlu^  floor.  Addi 
tional  openings  may  be  made,  so  as  to  secure  as  far  as  possible 
a  vertical  movement  of  the  air  from  below  upwards.  And  this 
will  best  be  accomplished  by  the  method  recommended  by  Dr. 
Edmund  A.  Parkes,  in  his  valuable  Manual  of  Practical  Hygi- 
ene^ which  is  as  follows : 

A  tube  opening  at  once  to  the  external  air  should  run  trans- 
versely along  the  floor  of  the  ward  to  each  bed,  and  should  end 
in  a  box  placed  under  the  bed,  and  provided  with  openings  at 
the  top  and  sides,  which  can  be  more  or  less  closed.  In  the  box, 
coils  of  hot-water  pipes  should  be  introduced  to  warm  the  air 
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when  necessary.  The  area  of  the  tube  should  be  not  less  tlian  72 
square  inches  to  each  bed ;  and  the  area  of  the  openings  in  the 
box  at  least  four  times  larger.  Thfs  fresh  air,  warmed  to  any 
degree,  and  moistened,  if  necessary,  by  placing  wet  cloths  in  the 
box,  or  medicated  by  placing  chlorine,  iodine,  or  other  sab- 
Btances,  will  then  pass  under  each  bed,  and  ventilate  the  space, 
so  often  left  unaired  ;  and  then  ascending  round  tlie  sides  of  the 
bed,  will  at  once  dilute  and  carry  up  the  products  of  respiration 
and  transph-atiou  to  the  ceiling.  It  would  be  possible  to  arrange 
the  hot-water  pipes,  so  as  to  cut  off  all  or  some  of  the  pipea 
under  a  particular  bed  from  the  hot-water  cum'nt,  if  desirable, 
and  so  to  give  a  fever  patient  air  Of  any  temperature,  from  cold 
to  hot,  desired  by  the  physician.  In  the  low  and  exhausted 
stages  of  fever,  warm  air  is  often  desirable.  By  this  simple  plan, 
the  physician  could  deal  effectually  with  the  atmosphere  round 
Ills  patients,  as  to  warmth,  dryness,  humidity,  and  medication : 
and  at  the  same  time  the  opeu  fire  cliimney  and  oi)en  doors  and 
windows  are  preserved.  For  the  exit  of  the  foul  air,  channels  in 
the  ridge  should  be  provided,  warmed  with  gas  if  possible. 

7th.  In  oi-der  to  preserve  the  purity  of  the  air,  by  immediately 
dilutmg  and  rapidly  carrying  away  the  morbid  substances  evolved 
from  the  bodies  and  excretions  of  the  sick,  it  must  be  continually 
changing :  for  persons  in  health,  at  least  2,000  cubic  feet  per 
head  must  be  supplied  per  hour  ;  and  for  sick  persons,  not  less 
than  from  4,000  to  5,000  cubic  feet  per  hour.  At  the  same  time, 
the  movement  of  the  air  should  be  as  far  as  possible' impercepti- 
ble, in  order  to  avoid  the  sensation  of  draught  or  chill.  The  rate 
at  which  the  movement  becomes  imperceptible,  varies  with  the 
temperature  of  the  air,  a  very  considerable  velocity  being  not 
perceived  at  high  temperatures. 

8th.  Every  ward  should  be  amply  supplied  with  hot  and  cold 
water  ;  and  baths,  both  simple  and  medicated,  should  be  attached 
to  each  ward. 

The  supply  of  water  for  all  purposes  should  be  at  least  65  gal- 
lons per  head  dally  ;  to  be  expended,  if  necessary,  daily  as  fol- 
lows ;  for  cooking,  including  cleansing  of  kitchen,  6  gallons ;  for 
baths  and  pei-sonal  wasliiug,  etc.,  25  gallons  ;  for  laundry  wash- 
ing, 10  gallons  ;  for  wasliiiig  and  cleansing  hospital  and  utensils, 
10  gallons  ;  for  water  closets,  16  gallons  per  head  daily. 

0th.  The  wards  should  be  erected  upon  arches,  so  as  to  allow 
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of  free  ventilation  of  the  lower  floor.  The  lower  corridor,  npon 
which  the  wards  are  erected,  may  be  used  as  a  general  highway, 
with  a  central  tramway  or  raUroad,  for  the  conveyance  of  the 
food,  medicineB,  patients,  clothing  and  dead. 

10th.  Each  ward  should  be  connected  with  the  lower  arched 
corridor  by  means  of  lifts  and  atairwaya,  so  as  to  permit  of  the 
ready  distribution  of  patients,  medicines,  food,  etc.  By  this 
means,  all  unnecessary  noise  and  bustle  about  the  wards  will 
be  avoided,  and  the  service  rendered  by  the  nurses  and  attend- 
ants will  be  more  efficient.  Tlie  patients  of  each  ward  will 
thus  also  have  free  and  ready  access  to  the  Hospital  grounds. 
Open-air  exercise  is  an  important  mode  of  medical  treatment, 
and  open  verandahs,  on  the  sunny  sides  of  wards,  and  also  gar- 
dens and  quiet  walks,  wUl  conduce  to  the  comfort  and  health  of 
the  patients. 

nth.  Tlte  wards  should  not  be  constructed  too  large  nor  too 
small.  Only  two  rows  of  beds  should  be  pei-mitted  ;  they  should 
be  arrangt-d  so  as  to  allow  the  attendants  a  general  view  of  each 
patient ;  every  contrivance,  as  lifts,  sliafts,  tramways,  and  speak- 
ing tubes,  to  save  labor,  should  be  employed,  in  order  tJiat  the 
time  of  the  attendants  should  be  expended  as  far  as  possible  in 
nursing,  and  not  in  other  duties. 

12th,  The  water-closets  should  be  arranged  in  nearly  detached, 
well-ventilated  lobbies,  at  one  end  of  the  ward,  and  separated 
from  it  by  a  thorough  cross  ventilation. 

No  urine  or  other  excretion  should  be  retained  in  vessels,  but 
should  immediately  be  discharged  by  the  urinal. 

All  excreta  should  be  removed  by  water  ;  and  the  water-closeta 
should  have  continuous  aud  nnlimited  supplies. 

I  have  drawn  up  the  following  plan,  based  upon  the  preced- 
ing principles,  for  a  permanent  hospital,  capable  of  accommo- 
dating 800  patients. 


IFEAT,    REGULATIOIf  OF  THE  TEMPEBATDEE   OF  THE  WARDS. 

The  arrangements  for  heating  the  Hospital  should  be  ampli'  to 
meet  all  sudden  changes  of  temperature,  and  also  to  maintain 
the  degree  of  heat  and  moisture,  best  adapted  to  the  proper  trea.t-' 
ment  of  certain  diseases. 

The  temperature  of  hospitals  should  be  regulated  in  accord- 
ance with  that  of  the  climate  in  which  they  are  situated,  and  the 
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class  of  patients  by  whict  its  wards  are  supplied.  Patients 
depressed  by  poverty  and  privation  should  manifestly  be  treated 
in  a  different  manner  from  well-noiirislied  and  vigorous  men  in 
tile  prime  of  life  and  within  the  military  age. 

During  a  period  of  eight  ye-ars,  1817-1834,  the  mean  monthly 
temperatures  of  Baltimore  wei-e  as  follows :  January,  30.9°  Fahr.  ; 
February,  33.0°  ;  March,  39.2°;  April,  52.1'  ;  May,  60.6";  June, 
70.9°;  July,  75.2';  August,  74.r;  September,  66. 6° ;  October, 
54,9° ;  November,  44.3°  ;  December,  34.4°.  Mean  temperature 
for  spring.  50.6° ;  summer,  73.6°  ;  autumn,  55.3"  ;  winter,  32.8'. 
Mean  for  the  year,  53,1°. 

The  following  table  (see  p.  120)  furnishes  the  monthly 
extremes  of  temperature  in  Baltimore  during  a  series  of  years 
1841-1852. 

Of  all  exciting  causes  of  disease,  there  are  none  more  common 
than  extremes  or  sudden  transitions  of  temperature.  It  is  evi- 
dent from  the  preceding  record  of  the  changes  of  temperature  in 
Baltimore  during  a  series  of  years,  tliat  buildings  designed  in 
this  citj'  for  the  efficient  treatment  of  the  sick  should  be  so  con- 
structed as  to  shield  the  inmates  effectually  from  the  extreme 
cold,  and  tlie  sudden  changes  of  the  months  of  December,  Jan- 
nary,  February  and  March,  and  the  elevated  tempei-atnre  of 
June,  July,  August  and  September. 

It  is  probable  that  external  cold  excites  internal  disease  by 
deranging  the  circulation  and  condition  of  the  blood,  particularly 
in  the  capillaries. 

Cold  checks  the  perspiration,  contracts  and  obstructs  the 
vessels  of  tlie  skin,  and  thus  throws  more  blood  inwardly,  so  that 
internal  congestions  are  produced,  which  impair  the  functions  of 
the  affected  organs,  especially  if  they  are  such  as  are  concerned 
in  excretion ;  and  in  other  ways  lays  the  foundation  of  disease. 
It  is  well  known  that  this  intropulsive  effect  of  cold  takes  place 
more  rapidly  and  in  a  more  injurious  degree  when  the  capillary 
circulation  is  weak  and  sluggish,  whilst  on  the  other  hand  the 
injurious  effect  of  cold  is  lessened  or  prevented  by  a  vigorous 
state  of  the  capillary  circulation  and  healthy  condition  of  the 
blood.  It  is  evident,  therefore,  that  the  poorer  classes  are 
peculiarly  liable  to  the  injurious  effects  of  cold,  and  require  in 
Bickness  a  higher  and  more  uniform  degree  of  heat,  than  strong, 
weU-fed  individuals. 
However,  huts  and  wooden  buildings  may  have  served  a  use- 
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fnl  pnrpose  during  periods  of  excitement  and  war,  in  the  treat- 

1  ment  of  the  sick  of  armies,  who  as  a  general  rule  have  been  well 

nourished,  well  clad,  and  in  the  vigor  of  manhood  and  in  robust 

I  health,  at  the  time  of  the  attack  of  disease,  and  the  supema- 

tion  of  wounds,  they  are  not  adapted  to  the  treatment  of  the 

'  destitute  sick  of  large  cities. 

One  of  the  first  requisites  in  the  treatment  of  the  sick  poor,  in 

permanent  hospitals,  is  the  power  of  controlling  the  temperature 

of  the  wards  and  maintaining  a  uniform  and  sufficiently  warm 

temperature  during  the  severe  cold  of  winter  and  spring. 

The  temperature  of  each  ward  may  be  regulated  to  a  certain 

[  extent  by  open  fire-places,  and  by  this  means  also  efficient  ven- 

■  tilation  is  promoted  ;  but  the  temperature  can  only  be  regulated 

with  efficiency  by  a  central  heating  apparatus,  attached  to  each 

I  Hospital  Pavilion,  or  located  so  as  to  supply  the  entire  Hospital. 

The  degree  of  warmth  shoidd  uarj/  in  accordance  with  the 

I  offe  and  condition  and  tJie  class  of  diseases  treated  in  the  differ- 

[  ent  wards. 

It  is  well  established,  tliat  the  lowering  of  the  external  tem- 
perature, especially  when  rapid,  acts  injuriously  upon  the  very 
young  and  old  ;  and  that  both  infants  and  old  persons  require 
I  much  artificial  warmth,  in  addition  to  warm  clothing  and  nutri- 
I  tious  food.  On  the  other  hand,  the  degree  of  temperature  of  the 
[  house  does  not  appear  to  be  so  material  to  well-fed  and  well- 
I  clothed  men  in  a  state  of  health. 

While  for  new-born  children  and  old  people  a  tempi^rature 
\  of  from  65'  to  75°  P.  may  be  necessary :  on  the  other  hand,  for 
[  well-fed  and  well-clothed  adults,  any  temperature  over  48°  up  to 
I  60"  may  be  comfortable. 

For  sick  persons,  it  appears  to  be  generally  held,  that  the  air 
L  of  the  sick-room  or  hospital  should  be  about  60"  Pahr.  ;  but  no 
I  arbitrary  rule  of  this  character  should  be  enforced  in  the  con- 
I  duct  of  a  large  hospital,  in  which  a  vast  number  of  different 
Idiseases  in  different  stages  are  re(!oivod.  One  advantage  of 
Bigathcring  certain  diseases  in  certain  specific  wards,  is  that  we  are 
Ithereby  enabled  to  regulate  with  greater  accuracy  the  tempera- 
|ture  in  accordance  with  the  nature  of  the  diseased  states. 

Much  has  yet  to  be  accomplished  in  the  investigation  of  the 
linftuence  of  the  external  temperature  on  the^irogress  and  results 
T  of  disease. 
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In  acute  fubrile  diseases  and  in  the  active  stages  of  pneumonia. 
and  even  in  some  cases  of  phthisis,  a  temperature  of  air  aa  low 
as  40"  to  55",  is  not  only  well  borne,  but  even  appears  to  be  bene- 
ficial ;  on  the  other  hand,  spasmodic  affections  of  the  larynx  and 
bronchial  tubes,  and  chronic  diseases  of  the  heart  and  kidneys, 
attended  with  piilmonary  congestion  and  difficult  respiration, 
require  a  certain  degree  of  both  warmth  and  moisture. 

In  convalescence  from  fever  and  other  acute  diseases,  the 
forces  having  been  reduced  by  the  active  chemical  changes  and 
rapid  metamorphosis  of  the  blood  and  tissues  and  organs,  sudden 
changes  of  temperature,  and  especially  cold,  act  injuriously. 

The  rule,  therefore,  established  by  the  results  of  the  observa- 
tions in  both  Civil  and  Military  Hospitals,  that  oonoatescenis 
froin  fener  and  acute  diseases  must  be  kept  warmt  should  be 
rigidly  enforced, 

A  well -constructed  hospital.,  therefore,  should  have  wards 
<f  different  temperatures,  and  the  proper  regulation  of  the  heat 
should  be  considered  as  equally  important  with  the  regular 
and  abundant  supply  of  light,  fresh  air,  pure  water,  and  whole- 
some food  and  efficient  remedies. 

The  plan  of  ventilation  proposed  by  Dr.  Edmund  A.  Parkes, 
to  which  we  have  already  referred,  viz.,  heating  fresh  air  under 
each  bed,  by  hot-water  pipes  (the  passage  of  hot  water  through 
certain  of  which  can  be  stopped,  if  desii-ed),  offers  the  means  of 
giving  a  certain  temperature  to  a  bed  even  in  a  large  ward,  or  In 
a  small  ward,  of  bringing  the  whole  air  in  the  ward  to  any  desired 
temperature. 

By  supplying  each  ward  with  two  large,  well- constructed,  open 
fire-places,  we  obtain  the  advantages  of  radiant  heat,  which,  so 
far  from  adding  any  impurity  to  the  air,  promotes  wholesome 
and  efficient  ventilation.  But  from  the  limifed  amount  of  heat 
which  can  thus  be  supplied  to  large  wards,  other  measures,  as 
those  of  conduction  and  convection,  must  also  be  employed ;  it 
will  be  found  that  the  open  air  fire-places  will  add  greatly  to  the 
cheerfulness  and  comfort  of  the  patients  in  cold  weather. 

The  radiating  grates  should  be  constructed  upon  the  rules  in- 
dicated by  Desaguliers,  and  applied  by  Count  Rnmford  : 

The  width  of  the  back  of  the  grate  should  be  one-third  the 
width  of  the  hearth  recess ;  the  sides  should  slope  out  to  the 
front  of  the  recess ;  the  depth  of  the  grate  from  before  backwards 
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shoald  be  madp  equal  to  the  width  of  the  back.  The  sides  and 
back  shmild  be  mado  of  non-conducting  material ;  the  clumney 
throat  should  be  conatriicted  so  as  to  lessen  the  draught,  and 
ensure  more  complete  combustion.  Tlie  grate  should  be  brought 
as  far  forward  as  possible,  but  still  under  tlie  throat. 

Of  the  various  means  of  IiL-atirig,  water  appears  to  be  the  best, 
as  it  is  more  under  control  ;  and  in  the  low-pressure  system,  in 
which  the  water  is  not  heated  above  200°  F.,  and  in  whicli  there 
is  a  central  boiler,  from  which  the  water  circulates  through  the 
pipes  and  returns  again,  outlets  being  provided  at  the  highest 
points  for  the  exit  of  the  air,  the  danger  of  explosion  is  avoided, 
and  the  supply  of  heat  is  much  more  regular. 

Steam  furnishes  an  equally  efficient  supply  of  heat,  bnt  it  ia 
more  expensive,  loss  under  control,  subject  to  greater  variations, 
and  when  water  at  high  temperatures,  ranging  from  230°  to  310° 
F,,  is  employed,  the  pipes  are  subjected  to  givat  pressure,  and 
destructive  explosions  may  occur. 

If  tlie  low-pressui-e  system  is  employed,  with  water  at  200° 
Fahr.,  the  relation  of  the  tubing  to  the  capacity  of  the  ward 
should  be  carefully  calculated. 

According  to  Hood,  if  the  pipes  be  four  inches  in  dhuneter, 
and  the  water  be  at  2(X)°,  tlien  divide  the  cubic  contents  of  the 
room  by  200,  and  the  q  uotient  will  be  the  number  of  feet  of 
pipe,  in  length,  to  keep  the  room  at  56"  F.,  when  the  external 
air  is  32°  F. 

The  plan  proposed  by  Desaguliers,  one  hundred  and  forty 
years  ago,  may  be  applied  to  the  open  fire-'places  in  each  ward  ; 
vi2.,  to  have  an  air  chamber  round  the  back  and  sides  of  the  ra- 
diating grate,  and  to  pass  the  externa!  air  through  it  into  the 
room,  thus  securing  the  passage  of  a  considerable  quantity  of 
gently  warmed  air  into  the  ward,  and  effecting  a  great  economy 
of  heat. 

The  Meissner  stove  of  Germany  acts  upon  this  principle,  but 
it  ia  without  the  open,  cheei-f  ul  fire,  and  on  this  account  is  inferior 
to  the  open  grates. 


I  I9INFECTI0X. 

If  the  floors,  aides,  roof  and  wiills  of  the  wards  be  constructed 
in  the  manner  which  we  liave  advocated,  and  covered  with  glazed 
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tilp9  or  slabe,  ft  is  impossible  that  they  should  ever  absorb  or 
retain  organic  poisons  and  impurities, 

Wlien  tlie  wards  are  periodically  evaluated,  not  only  tlie  floors, 
but  tiie  windows,  walls,  roof  and  furniture,  should  be  well 
washed  and  cleaned,  and  cleansed  with  a  solution  of  carboliu 
acid, 

Tlie  fumes  arising  fi-om  burning  sulphur  and  charcoal  (mised), 
as  well  as  from  chlorine  gas,  generated  either  from  black  oxidu 
of  manganese  and  hydrochloric  acid,  or  from  black  oxide  of  man- 
ganese, common  salt  and  sulphuric  acid,  and  also  a  solution  of 
carbolic  acid,  injected  into  the  coniined  space,  in  the  form  of 
steam  or  spray,  appear  to  be  the  most  efficient  means  of  disin- 
fecting vacant  wards  at  stated  intervals. 

Carbolic  arid  alone  should  not  be  relied  on,  to  the  exclusion  of 
such  destructive  agents  as  sulphurous  acid  and  chlorine  gas  ;  for 
the  first  agent,  whilst  destroying  animal  and  vegetable  life,  and 
arresting  putrefaction,  may  at  the  same  time  preserve  the  or- 
ganic materials,  which  may,  after  a  certain  time  after  the  carbolic 
acid  has  been  dissipated,  again  enter  into  putrefaction. 

As  the  organic  matters  exhaled  by  the  lungs  and  skin  tend 
to  form  a  coating,  in  the  form  of  dust  or  mould,  upon  Ilie  furni- 
ture and  walls  of  inhabited  rooms,  careful  cleansing  at  stated 
intervals  is  important ;  and  furniture  after  being  cleansed  may 
be  rendered  practically  new  by  a  coat  of  varnish,  which  is  itself 
a  preservative  and  disinfectant  in  virtue  of  the  turpentine,  shellac, 
and  resin  which  it  contains. 

The  vapors  arising  from  ordinary  tar,  obtained  from  the  pitch 
pine,  may  be  daily  employed  in  the  wards  with  l>en«fit. 

A  htated  mass  of  iron  is  plunged  into  a  metallic  vessel  con- 
taining the  tar,  and  the  smoke  thus  generated  is  allowed  to  as- 
cend, under  and  around  each  bed. 

1  have  found  by  repeated  experiment  in  those  Civil  and  Military 
Hospitiils  with  which  I  have  been  connected,  that  the  volatile 
matters,  and  finely  divided  matters  and  carbon,  thus  arising  from 
tar,  not  only  do  not  irritate  the  lungs,  but  may,  when  judiciously 
applied,  benefit  certain  diseased  states  of  the  pulmonary  appar- 
atus. Any  extensive  disinfection  of  a  ward  by  chlorine,  sul- 
phurous acid,  or  carbolic  acid,  whilst  it  is  occupied  J)y  patients, 
is  manifestly  impossible. 

Tar,  with  its  results  of    distillation,  is  a  complex  product ; 
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wood  tar  gives  out  creosote,  and  coal  tar  gives  out  carbolic  acid 
and  cresylic  acid.  These  substances  differ  lu  composition,  but 
their  actions  are  very  girailar. 

Carbolic  acid  Las  acid  properties,  bnt  its  composition  is  anal- 
ogone  to  that  of  the  alcohols,  A  saturated  eotution  destroys 
plants  rapidly  ;  coagnlates  blood  ;  is  hurtful  if  allowed  to  touch 
the  eyes ;  leeches  and  tishes  die  in  it  without  convulsions ; 
animals  dry  up  without  decomposmg ;  weak  solutions  of  gela- 
tine are  not  made  turbid  by  it,  but  strong  are  ;  albumen  it 
coagulates  to  a  mass,  soluble  in  excess  of  albumen. 

According  to  Mr.  Crooltes,  it  does  not  affect  the  oxidation  or 
action  of  inorganic  substances  ;  meat  steeped  in  a  one  per  cent, 
solution  of  carbolic  acid  and  then  dried,  preserved  a  fresh  odor. 
Similar  results  were  obtained  with  skin,  gul,  size,  glue  and  albu- 
men ;  a  few  drops  added  to  half  a  pint  of  fermented  sugar  and 
yeast  stopped-  the  action  ;  the  solution  of  one  per  cent,  stopped 
the  activity  of  yeast,  but  produced  no  change  in  its  appearance  ; 
caterpillars,  gnats,  cheese  mites,  fish  and  infusoria  were  de- 
stroyed. 

There  is  neither  life  nor  decay  without  motion.  Tar  acids 
arrest  that  motion  whicli  takes  place  in  decay ;  they  therefore 
antisept,  and  are  antiseptic  ;  as  soon  as  the  decay  ceases,  the 
putrid  gases  cease  to  rise,  and  they  are  therefore  disinfectant. 

Pettenkofer  finds  that  although  carbolic  acid  arrests  fermenta- 
tion, the  ferment  preserves  its  power,  and  acts  when  the  carbolic 
acid  is  gone  ;  if  this  be  true,  the  disinfectant  must  be  used  con- 
iinuosl//,  and  the  impure  matter  must  be  cleared  away  continv- 
oiisly. 

It  is  difficult  to  use  enough  of  any  disinfectant  to  destroy 
organic  poisons,  when  human  life  must  be  preserved  ;  but  the 
tar  acids  render  fermenting  matter  inert,  and  this  is  the  great 
object  to  be  tirst  attained  in  hospitals. 

Creosote  is  found  in  the  products  of  distillation  of  wood,  and 
of  benzoine  resin  used  in  fumigation ;  and  the  tar-barrels  burnt 
in  the  time  of  epidemics,  from  the  earliest  date,  give  out  this 
body,  and  would  give  out  more,  if  the  flames  were  suppressed, 
and  distillation  only  allowed,  as  in  the  method  proposed  for  the 
fumigation  of  the  hospital  wards  with  tar  smoke. 

G-raelin  says  that  water,  impregnated  with  1  part  of  creosote  in 
H),IX)0,  smells  of  smoke.     Its  most  wonderful  property  is  its  pre- 
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serration  of  flesh :  it  stops  flow  of  blood,  and  kiJls  and  preserves 
beasts,  tiahea,  insects,  infusoria,  fungi,  and  plants.  Liebig  says 
that  it  was  usf-Hi  long  before  Reichenbach  discovered  it.  As 
aqua.  BinelU,  kept  a  secret  ia  Italy.  The  aqun  em;pyrm,matica  of 
Silesia  contained  some  of  it,  made  by  distilling  crude  vinegaf 
%iith  lime, 

S])eaking  of  the  great  value  of  tar  as  a  disinfectant.  Dr.  Robert 
Angus  Smith  says : 

"The  world  has  admired  this  substance  without  knowing  it» 
existence,  and  sought  it  In  every  corner,  using  various  names  to 
express  it,  wrapping  it  in  Imndles  to  carry  around  them,  burning 
it  in  pastiles  for  fumigation,  and  sometimes  in  public  in  great 
bonfires.  Savages  use  petroleum  for  their  wounds  and  their 
cattle,  and  the  most  civilized  of  old  times  kept  in  products  of  tar 
the  dead  that  they  desired  to  preserve  to  a  joyful  rising.  Bishop 
Berkeley  tells  us  that  it  was  nsed  as  tar-water  in  A-merica,  the  tar 
being  merely  stirn^d  up  with  water,  and  the  water  drunk,  a  glass 
at  a  time.  He  himself  had  tried  it  in  many  diseases,  and  tells  us 
of  small-pox,  erysipelas,  skin  diseases,  and  ulcers  being  cured 
by  it ;  quotes  the  pitcliing  of  wines  by  the  Romans  as  a  proof  of 
its  value,  and  Jonstonus,  in  his  DendrogTaphia,  as  saying  that  it 
ia  wholesome  to  walk  in  groves  of  pine-trees  which  impregnate  the 
air  with  balsamic  particles.  The  learned  writer  then  goes  on  to 
say,  that  although  he  may  he  ridiculed,  he  suspects  tar- water  is  a 
panacea ;  and  as  the  old  philosopher  cried  alond  from  the  house- 
tops to  his  fellow-citizens,  '■  EducaU  your  chihlren,''  "so  I  con- 
fess, if  I  had  situation  high  enough,  and  a  voice  loud  enough,  I 
would  cry  out  to  all  the  valetudinarians  upon  earth,  drink  tar- 
water."  What,  then,  ia  the  wonderful  agent,  after  which  men 
have  hunted,  in  tar-water!  Like  all  such  hopes  of  men,  it  be- 
comes less  when  it  is  found,  but  it  is  still  of  great  value.  It  is 
not  one  thing  only,  tliei-e  are  many  things  to  be  found.  We 
have  the  tar-acids  and  turpentine,  benzole,  aniline,  acetic  acid, 
and  many  other  things  from  tar,  and  each  has  its  place." 

Absolute  cleanliness,  the  immediate  removal  of  all  excretions, 
offensive  matters,  and  soiled  clotliing  and  bedding,  together  with 
free  ventilation,  are  the  great  measures  for  the  preservation  of 
the  purity  of  the  atmosphere,  and  the  prevention  of  any  injuri- 
ous effects  arising  from  the  exhalations  from  the  sick  them- 
selves. 
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The  water-rlo^it'td  and  iii-iaals  should  ba  cleansed  at  least  once 
a  day,  with  a  solutiou  of  sulphate  of  iioD  and  carbolic  acid,  and 
when  such  a  disease  as  cholera  is  prevailing,  the  mixture  of  car- 
bolic acid  and  sulphate  of  iron  should  be  freely  used,  and  all 
the  dejections  from  the  bowels  should  be  received  into  vesaeki 
containing  sufficient  quantities  of  the  solution. 

When  a  cheap  process  tor  the  manufacture  of  the  peroxide 
of  hydrogen  has  been  devised,  it  will  without  doubt  prove  to  be 
one  of  the  most  valuable,  pleasant  and  innocuous  disinfectants. 

When  the  peroxide  of  hydrogen,  which  resembles  water,  is 
poured  on  the  filtliiest  substance,  the  smell  of  putrefaction  ceaaea, 
and  in  many  cases  is  replaced  by  a  fragrant  perfume-;  it  has 
"given  up  its  oxjgeu,  and  only  pure  water  remains. 

If  water  could  be  rumpelled  to  take  up  1(XI  voluTnes  of  oxygen 
in  combination,  it  is  probable  that  no  impurity  could  resist  it; 
but  the  great  objection  to  the  peroxide  of  hydrogen  for  hospital 
use  is  its  cost. 

It  is  well  known  that  Air  is  one  of  the  greatest  disinfectants  ; 
but  it  should  be  remembered  that  mere  tilling  of  a  room  with 
-fresh  air  is  not  sufficient  to  render  it  pure  :  it  seems  necessary 
that  air  should  be  filled  and  refilled  repeatedly.  This  is  ex- 
plained upon  the  supposition  that  a  very  small  portion  of  the 
oxygen  of  the  atmosphere  is  in  that  active  state  which  favors  the 
destruction  of  the  organic  matters  adhering  to  the  walls  and 
fm-niture.  When,  therefore,  wards  are  periodically  evacuated, 
all  the  windows  and  doors  should  be  left  open  and  a  sufficient 
time  should  be  allowed  for  the  frequent  and  compl>^te  renewal 
of  the  air  of  the  ward. 

Water,  next  to  air,  is  the  greatest  disinfectant,  and  the  sup- 
plies for  cleaning  and  cleansing  the  Hospital,  the  patients,  the 
clothing  and  the  water-closets  should  be  unlimited. 

Ill  disinfecting  the  water-closets  and  urinals,  one  pound  of 
eulphati'iif  iron,  dissolved  in  half  a  gallon  of  the  solution  of 
crude  <;arbolic  acid,  as  it  is  most  generally  obtained  from  the 
gae-works,  should  be  employed  daily  in  each  ward. 

DlSTniBUTIOS   OF   PATIENTS   AND   CLASSIFICATION   OF   DISEASES 
AND    ACCIDENTS. 

In    the  Plan  of    Hospitiil  Construction  wliich  we  propose, 

the  Surgical  Wards  should  oci'Upy  (he  centr.il  portions  of  the 
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Ilosjiital,  in  order  to  aecm-e  the  moat  efflcieiit  treatment  and 
iitteiidaiice  and  the  most  prompt  surgical  aid. 

Ou  tile  other  hand,  the  fevers  and  other  so-called  contagious  dis- 
I'ases,  as  erysipelas,  hospital  gangrene,  pyieuiia  and  puerperal 
fever,  should  be  treated  in  the  wai'ds  reraoFcd  from  the  central 
portion  of  the  Hospital. 

The  observations  on  the  relations  of  tempei-atui-e  to  certain 
diseases  have  shown  the  propriety  of  grouping  togotlier  certain 
diseases.  It  wUl  be  admitted  that  'ceiiereal  diseases  should  be 
isiolated  as  far  aa  possible,  and  that  separate  wards  should  be 
devoted  to  children.  By  placing  the  male  wards  oa  one  side  and 
the  female  on  the  other  of  the  executive  central  building,  tho 
efficiency  of  the  service  as  well  as  the  discipline  of  the  IIospitoT 
will  be  promoted. 

Special  attention  should  be  devoted  to  t!ie  nomenclature  of 
diseases,  in  the  wards  and  in  the  general  records  and  reports  of 
the  Hospital. 

The  Kr^ident  Sm-geon,  Resident  Assistant  Surgeon,  and  the 
Attending  Physicians  and  Surgeons,  should  be  required  to 
record  the  diseases,  wounds,  etc.,  in  tlie  classification  and  pro- 
visional nomenclature  of  the  Royal  College  of  Physicians  of 
lioudon. 

The  Annual  Reports  of  the  Hospital,  as  far  as  they  relate  to 
the  nature  of  diseases  and  deaths,  should  be  drawn  up  iu  accord- 
ance with  the  classitication  of  the  nomenclature  of  diseases 
prepared  by  a  Joint  Committee  ajtpointed  by  the  Royal  College 
of  Physicians  of  London,  England. 

The  importance  of  a  uniform  system  of  the  registration  and 
classification  of  diseases  is  best  shown  by  the  following  quota- 
tion from  the  Preface  to  the  Original  English  Edition  : 

"For  perfecting  the  statistical  registration  of  diseases,  with  a 
view  to  the  discovery  of  statistical  truths  concerning  their  his- 
tory, nature  and  phenomena,  the  want  of  a  generally  recognized 
nomenelatun^  of  disease  has  long  been  felt  as  an  indispensable 
condition.  The  advantages  accruing  from  accurate  statistics  of 
disease  are  likely  to  be  the  greater  and  the  surer,  in  proportion 
aa  the  field  of  investigation  is  the  wider.  The  statistics  of  a 
single  town  may  be  instructive ;  but  more  instruction  will  be 
obtained  from  the  compared  statistics  of  various  and  many 
towns.     This  is  alike  truB  of  dillereut  districts  of  the  samu  couu- 
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try  and  of  different  countries  and  climates ;  and  the  must  in- 
8tracti7e  sanitary  statistics  would  b«  those  which  relate  to  the 
whole  of  the  inhabited  portions  of  the  globe. 

"  For  the  registration  of  such  statistical  facts,  it  is  clearly 
requisite  that  there  should  be  a  uniform  nomenclature  of  diseases 
coextensive  with  the  area  of  investigation,  and  talking  the 
lai^est  area,  the  universal  globe,  the  nomenclature  would  need 
to  be  one  that  can  be  understood  and  used  by  the  educated 
people  of  all  nations. 

"Among  the  great  ends  of  such  a  uuifonn  nomenclature  must 
be  reckoned  that  of  fixing  definitely,  tor  all  places,  the.  things 
al>out  which  medical  observation  is  exercised,  and  of  foi-ming  a 
steady  basis  upon  which  medical  experience  may  be  safely 
built. 

"  Another  main  use  of  the  statistical  registration  of  diseases, 
on  a  wide  scale,  is  tlmt  it  must  tend  to  throw  light  upon  the 
causes  of  disease,  many  of  which  causes,  when  duly  recognized, 
may  be  capable  of  prevention,  removal,  or  diminution. 

"  When  a  general  and  uniform  nomenclatun^  of  diseases  has 
once  been  carefully  framed,  when  we  are  sure  that  medical 
observation  is  occupying  itself  everywliere  with  tiie  self-same 
diseases,  the  value  of  statistical  tables  becomes  very  high,  as  re- 
presenting the  coarse  of  events  in  disease  under  various  circum- 
stances of  time,  place,  season,  climate,  manners  and  customs, 
age,  sex,  race,  and  treatment.  .  ,  . 

"  The  Committee  appointed  by  tlie  Royal  College  of  Pliysiciau-s 
of  London  have  prepared  a  nomenclature,  suitable  to  Kugland 
and  to  all  countries  where  the  English  language  is  in  common  use. 
For  each  name  they  have  supplied  the  corresponding  Latin  tenn, 
which  is  the  language  of  ancient  science,  and  probably  the  fittest 
language  for  a  nomenclature  common  to  all  tlie  world  ;  and  also 
the  equivalent  term  in  the  three  modern  languages  which  are 
the  richest  in  medical  learning  and  literature — the  French,  the 
German  and  the  Italian  languages;  and  in  this  way  they  liope 
to  have  laid  the  foundation  for  a  nomenclature  of  diseases  in  any 
language  extant  ou  the  earth." 

In  America  this  nomenclature  was  adopted  in  the  classifica- 
tion of  diseases  ;  in  the  statistics  of  mortality  of  the  ninth  census 
of  the  United  States ;  it  has  been  practically  adopted  by  the 
Medii-al  Departun'ut  of  the  United  States  Army,  and  it  has  been 
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officially  adopted  by  the  United  States  Maiine  Hospital  Service  ; 
it  has  been  endor-j^id  by  the  profeasioii  through  the  action  of  the 
American  Medical  Association  ;  and  its  provisional  adoption 
was  formally  recommended  by  the  American  Public  HeaJth  As- 
sociation in  1873. 

The  office  of  the  Clerk,  and  of  the  Resident  Snrgeon  and  Resi- 
dent Assistant  Surgeon,  as  welt  as  each  ward,  should  be  furnished 
with  printed  copies  of  this  system  of  nomenclature. 

As  this  work  has  been  recently  published,  for  the  use  of  the 
medical  officers  of  the  United  States  Marine  Hospital  Service,  by 
Dr.  John  M.  Woodworth,  supervising  surgeon,  it  is  probable  that 
the  necessary  number  of  copies  could  be  readily  obtained  from 
the  bureau  of  the  United  States  Marine  Hospital  Service. 


I 


HOSPITAL  ADMINISTRATION. 

PRESIDEST  AND   BOARD   OF   TUUeTEES. 

The  entire  organization  and  conduct  of  the  Hospital  shall  be 
ih  accordance  with  the  rules  and  regulations  established  and 
promulgated  by  the  Board  of  Trustees,  through  their  executive 
head,  the  President. 

All  officers  and  employes  of  the  Hospital  shall  be  responsible 
for  the  proper  dischai^e  (jf  duty  to  the  Boaid  of  Trustees,  through 
the  Pi-esident, 

All  irregularities,  all  grievances,  and  all  violations  of  law  and 
order,  or  discipline,  and  all  subjects  of  disagreement  among  the 
medical  officers,  if  such  should  arise,  must  he  referred  to  the 
President  for  arbitration  and  settlement. 

All  estimates  for  expenditures  in  the  different  departments 
must  be  submitted  to  the  President  and  Trustees,  for  their  final 
adoption  and  execution. 

In  all  important  questions  of  administration  and  discipline,  the 
final  appeal  must  be  to  tlie  Board  of  Tru8ti?es. 

The  President  and  Trustees  shall  have  the  power  of  suspending 
and  discharging  any  officer  or  employ^,  for  neglect  of  duty  or 
improper  conduct  injurious  to  the  interests  of  the  Ho^ital. 
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All  reports  from  the  various  officers  mast  be  made  to  tho 
Board  of  Trustees,  through  the  President. 

It  shall  be  the  duty  of  the  President  to  make  monthly  reports 
to  the  Board  of  Trustees,  setting  forth  all  mattei-s  of  iinportant-e 
relating  to  the  financial,  hygienic,  and  medical  condition  of  the 
Hospital. 

The  President  shall  also  present  an  annual  report  to  the  Board 
of  Trustees,  embodying  the  reports  of  the  Treasurer,  Purveyor, 
Secretarj',  Resident  Surgeon,  Resident  Assistant  Surgeon,  and  At- 
tending Physicians  and  Surgeons,  with  the  classified  surgical  and 
medical  and  mortuary  statistics  of  the  individual  wards,  and  of 
the  entire  Hospital,  and  tlie  meteorological  register,  with  all 
matters  and  cases  of  interest  relating  to  hygiene,  medicine  and 
surgery.  If  such  reports  should  be  published,  an  exchange 
might  be  established,  with  similar  reports  from  all  tite  leading 
hospitals  of  the  world,  and  thus  an  important  measure  might 
be  inaugurated  for  the  extension  and  perfection  of  the  Library, 
aiid  the  gradual  concentration  and  preservation  of  the  most  prac- 
tical and  important  contributions  to  the  hygiene  and  conduct  of 
hospitals. 

The  President  shaU  cause  a  copy  of  the  most  important  rules, 
governing  the  officers  and  employes,  to  bi'  framed  and  suspended 
in  each  ward,  in  the  Library,  Museum  and  Dispsnsatory,  and  in 
the  offices  of  the  President,  Treasurer,  Rjsidtiut  Surgeon,  Resident 
As^stant  Surgeon,  and  Ulerk. 

Success  in  the  management  of  a  large  hospital  will  manifestly 
depend  upon  a  just  distributioa  of  labor,  and  the  absolute  sub- 
ordination of  officers,  employes  and  patients  to  Just  law,  the 
ultimate  end  of  which  shall  be  theefBcientrelief  of  human  suffer- 
ing, and  the  speedy  cure  of  disease. 

TREASURER. 

The  Treasurer  shall  keep  careful  and  accurate  accounts  of  all 
the  moneys,  property  claims  and  revenues,  and  secure  and  pre- 
serve the  same  for  the  benefit  of  the  Hospital. 

The  Treasurer  shall  make  all  necessary  payments  authorized 
by  the  President  and  Board  of  Trustees,  and  not  otherwise. 

He  shall  preserve  vouchers  for  all  moneys  expended. 

The  Treasurer  shall  make  full  monthly  and  yearly  returns  of 
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ihe  riiceipts  Hud  expenditures,  to  the  Preaideut  and  Board  of 
Trustees. 

The  reports  of  the  Treasurer  shall  contaiu  a  minute  account 
of  all  the  individual  items  of  expenditure,  including  the  moneya 
expi-nded  for  drugs,  chemicals,  surgical  instruments,  suppliea 
and  fixtures  of  all  kinds,  and  salaries  of  officers  and  employes, 

The  bo(jka  of  the  Treasurer  shall  he  at  all  times  op;?ii  to  the 
examination  and  inspection  of  the  President  and  Board  of 
Trustees. 

It  is  desirable  that  the  Treasurer  should  be  distinguished  for 
financial  ability,  thorough  business  tniiniug  and  habits,  and  irre- 
proachable integrity, 

PUItVEYOR. 

It  shall  be  the  duty  of  the  Purvej'or  to  make  all  the  puivhases 
of  drugs,  medicines,  instruments,  chemicals,  disinfectants,  wines, 
liquoi-s,  and  hospital  supplies  of  m^at,  flour,  sugar,  vegetables, 
clothes,  bedding,  etc.,  under  the  direction  and  in  accordance  with 
the  orders  of  the  President  and  Board  of  Trustees. 

The  Purveyor  shall  present  monthly  and  annual  reports  to 
the  Trustees  of  all  the  supplies  consumed,  and  those  remaining 
on  hand. 

The  PuiTeyor  shall  exercise  due  diligence  in  gathering  infor- 
mation as  to  the  market  price,  as  well  as  to  the  quality  of  all 
articles  of  food  or  clothing  required  for  the  use  of  the  Hospital. 

The  mental  and  moral  requirements  of  the  Purveyor  should 
be  similar  to  those  of  the  Treasurer. 


The  Secretary  shall  keep  in  substantial  volumes  duplicate 
copies  of  the  records  and  ti'ansa(^tion3  of  the  Board  of  Trustees. 
One  copy  shall  remain  permanently  in  the  office  of  the  Secretary, 
and  the  other  be  deposited  in  the  Library  so  as  to  be  at  all  times 
accessible  to  the  examination  of  the  President  and  Trustees. 

The  Secretary  shall,  under  the  direction  of  the  President,  con- 
duct the  correspfjndence  of  the  Board  of  Trustees.  He  shall 
also,  under  the  direction  of  the  President,  superintend  any  pub- 
lications ordered  by  the  Trustees. 
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Tile  preservation,  t^lassifipation  and  consolidation  of  all  official 
records  and  correspondence  of  the  Trnsteea  and  Hospital  sliaU 
devolve  ujjon  the  Seci-etary. 

It  shall  be  his  duty  carefully  to  preserve  at  least  fifty  copies  of 
all  published  documents,  over  and  above  those  distributed  to  the 
officers  of  the  Iloapital,  and  to  other  institutions.  At  least  five 
copies  of  each  published  report  shall  be  annimlly  bound  in  sub- 
stantial Russia  binding,  and  deposited  in  the  Hospital  Librarj', 
under  the  care  of  the  Librarian. 

It  is  unfortunately  true  that  the  statistics  of  many  large  hospi- 
tals are  not  accessible,  on  account  of  the  neglect  to  file  and  pre- 
serve the  annual  records. 


The  Clerk  shall  record  the  name,  occupation,  age,  nativity  and 
disease  of  each  patient  entered  into  the  wards  of  the  Hospital ; 
also  of  all  patients  prescribed  for  in  the  "-out-door"  dispensa- 
tory. 

The  Clerk  shall  preserve  the  records  of  each  ward  separately, 
in  books  devoted  to  this  purpose.  In  these  books  shall  be 
entered  all  facts  likely  to  be  of  importance  to  the  friends  of 
patients,  as  well  as  the  causes  of  death. 

The  Clerk  shall  prepare  monthly  and  annual  reports,  contain- 
ing a  clasaitied  record  of  the  diseases  and  deaths,  and  such  other 
information  relating  to  the  different  branches  of  the  service,  as 
the  President  and  Duard  of  Trustees  may  direct. 

In  the  discharge  of  the  preceding  duties  the  Clerk  shall  be 
entitled,  if  necessary,  to  the  aid  of  two  assistant  clerks,  to  be 
appointed  by  the  Board  of  Trustees. 

KKSIDENT   8UKGE0N. 

Tlie  general  medical  and  surgical  management,  the  classifica- 
tion and  distribution  of  patients,  and  the  general  direction  of  the 
hygiene  and  nursing  of  the  Hospital  shall  be  entrusted  to  the 
Ileaident  Surgeon. 

The  entire  time  and  attention  of  the  Resident  Surgeon  shall  be 
devoted  to  the  discharge  of  his  official  duties ;  and  he  shall  h^ 
directly  responsible  for  his  acts  to  the  President  and  Bo:tnl 
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of  Trustees.  He  must  reside  ptTinanently  in  the  ctntml  execu- 
tive building,  and  act  upou  all  emergencies  requiiiug  medical  or 
surgical  aid,  iu  the  absence  of  the  Visiting  Physicians  and  Sur- 
geons. Together  with  the  Assistant  Resident  Surgeon,  he  shall 
liave  charge  of  the  pay  wards,  and  be  responsible  for  their  proper 
conduct. 

AVhen  a  consultation  is  deemed  necessary  in  any  medical  or 
surgical  case,  the  Resident  Surgeon  shall  constitute  one  of  the 
Consulting  Physicians  or  Surgeons. 

The  general  inanagemeut  of  the  Dispensatory,  both  Hospital 
and  "Out-door,"  and  of  the  Resident  Students,  Nurses,  and 
employes,  shall  devolve  jipon  the  Resident  Surgeon, 

The  Resident  Students  and  Nurses  shall  report  directly  to  the 
Resident  Surgeon,  and  receive  their  instructions  from  him. 

All  cases  of  diilerence  between  the  Resident  Students  shall  be 
referred  to  tlie  Resident  Surgeon,  and  his  decision  shall  be  sub- 
ject only  to  the  approval  of  the  President. 

The  Resident  Surgeon  shall  make  monthly  and  annual  reports 
to  tile  President  and  Board  of  Trustees,  which  shall  include  the 
reports  of  the  Assistant  Surgeon  and  Visiting  Physicians  and 
Surgeons,  and  embrace  the  medical  and  surgical  statistics  of 
each  ward,  and  all  matters  relating  to  the  hygiene,  and  medical 
and  8ur;gical  hiatoiy  of  the  Ilospital. 


ASSISTANT   RESIDENT  SURGEON. 

The  Assistant  Resident  Surgeon  shall  aid  the  Resident  Sur- 
geon in  the  discharge  of  his  official  duties,  and  shall  perform 
such  labors  as  may  be  assigned  to  him  in  the  general  medical 
and  surgical  management  of  the  Hospital. 

In  the  absence  of  the  Resident  Surgeon,  the  Assistant  Surgeon 
shall  be  clothed  with  his  authority  and  act  in  his  place. 

He  shall  reside  permanently  in  the  central  executive  baildJng, 
and  be  ready  to  meet  every  emergency  which  may  arise  amongst 
the  medical  and  surgical  patients. 

It  shall  be  the  duty  of  the  Assistant  Retadent  Surgeon  to 
inspect  each  ward  at  least  once  a  day.  and  report  tlieir  condition 
10  the  Resident  Surgeon,  whose  inspections  shall  he  at  such  times 
as  may  be  necessary  to  the  proper  regulation  of  the  Uodpital. 
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In  the  temporary  absence  of  any  Visiting  Physician  or  Snrgeon 
th(?  Resident  Snrgeon  and  Assistant  Surgeon  shall  provide  for 
the  niL-dinai  attendance  of  the  patients. 

Tho  President  and  Board  of  Trustees  shall  elect  to  the  offices 
of  Resident  Surgeon  and  Assistant  Surgeon  men  eminent  for 
both  surgical  and  medical  attainments  and  administrative 
ability. 

The  Buccessfnl  conduct  of  the  Hospital  will  depend  to  a  large 
extent  upon  the  admlaistratice.  ability  of  the  Resident  •'Snrgeon. 

As  the  Resident  Sui-geon  and  Assistant  Snrgeon  should  be 
required  to  reside  jwrmaneiitly  in  the  Hospital,  and  to  be  ready 
to  meet  all  emergencie.'i,  by  day  or  by  night,  with  the  assistance 
of  the  Resident  Studenrs,  these  officers  should  be  either  un- 
married, or  if  married,  without  the  encumbrance  of  a  faraUy  of 
young  children. 

RESIDENT   STl'DENTS. 

Not  less  than  fourteen  Resident  Students  shall  be  appointed 
by  the  Board  of  Trustees,  to  serve  for  a  period  of  not  less  than 
two  I/ears. 

The  applicant  for  the  position  of  Resident  Hospital  Student 
must  be  twenty-one  years  of  age.  and  must  have  attended  two 
full  courses  of  medical  lectures  in  a  "first-class,"  reputable, 
recognized,  regular  Medical  College  or  University. 

The  position  of  Resident  Hospital  Student  shall  not  be  con- 
fined to  the  natives  of  Maryland,  but  shall  be  open  alilie  to  all 
the  States  and  Territories  of  the  Union,  and  the  appointments 
shall  depend  solely  u]>on  medical  and  surgical  acq^uirements  and 
moral  worth. 

The  applicants  for  the  position  of  Resident  Hospital  Student 
shall  be  subjected  to  a  rigid  written  examination,  embracing 
Chemistry,  Phannary,  Materia  Mediea,  Therapeutics,  Anatomy, 
Surgery  and  Obstetrics. 

The  qnestions  relating  to  the  respective  departments  must  be 
printed,  and  all  the  answers  written  out  by  the  applicants,  in  a 
room  in  which  there  can  be  no  access  to  printed  books  nor  any 
communication  with  each  other. 

The  Resident  Students  shall  be  assigned  to  wards ;  two  wards 
or  one  'panilioti  being  assigned  to  each  student. 
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The  remaining  four  students  shall  be  assigned  as  follows:-- 
One  student  to  the  Dead-Honse,  for  the  pf rformance  of  post- 
mortem examinations  ;  one  student  to  the  Dispensatory,  to  act 
as  assistant  to  the  Druggist ;  one  student  to  the  Chemical  and 
Pathological  Laboratory,  to  act  as  an  assistant  to  the  Chemist, 
Pathologist  and  Microscopist ;  and  one  student  to  the  Museum, 
to  act  as  an  assistant  to  the  Curator  of  tlie  Museum,  in  the  pre- 
paration and  preservation  of  anatomical  and  pathological  speci- 
mens. 

Rotation  shall  be  established  in  these  different  positions,  so 
that  each  Resident  Student  shall  serve  at  least  six  months  in 
each  position,  and  thus  the  gi'eat  advantages  afforded  for  the 
acquisition  of  a  thorough  practical  knowledge  of  the  science  and 
art  of  medicine  be  shared  equally  by  all  the  Resident  Stu- 
dents. 

The  entire  time  and  attention  of  the  Resident  Students  shall 
be  directed  to  the  discharge  of  their  duties,  except  such  intervals 
as  may  be  necessary  for  meals  and  recreation. 

They  shall  sleep  in  the  bnilding  and  be  at  all  times  ready  to 
assist  the  Resident  and  Assistant  Surgeon,  and  the  Visiting  Phy- 
sicians and  Surgeons,  in  the  discharge  of  their  medical  and 
surgical  duties. 

The  Resident  Surgeon  shall  assign  the  Rasident  Students  to 
the  different  Wards  and  to  the  different  Visiting  Surgeons  and 
Physicians,  in  regular  rotation. 

Each  Resident  Student  shall  accompany  the  Physician  or  Sur- 
geon to  whom  he  may  ha  assigned  in  his  morning  and  evening 
visits,  and  shall  write  down  in  a  book  preserved  in  each  ward  all 
the  directions  with  referencj  to  treatment,  madicines  and  diet, 
and  see  that  the  medical  and  surgical  treatment  is  properly  car- 
ried out  by  the  Nurses, 

They  shall,  in  accordance  with  and  under  the  direction  of  the 
Physicians  and  Surgeons,  perform  all  tlie  minor  operations,  as 
bleeding,  cupping,  blisteriu?;,  leeching,  bandaging,  and  the 
dressing  of  wounds,  stumps,  fractures,  etc. 

The  Resident  Students  shall  keep  in  each  ward  an  accurate 
register  of  the  cases,  in  which  the  following  particulars  shall  be 
entered : 
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Nami'  of  patient. 

Age. 

Nativity. 

Occupation, 

Race. 

Sex. 

Number  of  ward. 

Number  of  bed. 

Name  of  Attending  Physician  or  Surgeon. 

Nature  of  disease  or  injury. 

Prognosis.  ^ 

Previous  diseaaea. 

Date  of  present  diswiait  or  injury. 

Supervening  diseases. 

Result,  death  or  discliarge. 

Date  of  death. 

Date  of  discharge. 

Condition  at  date  of  discharge  or  transference. 

Results  of  poBt-mortein  examination. 

Treatment, 

Genera]  remarks. 

All  importJint  cases,  which  may  be  indicated  by  the  Attending 
Physician  and  Surgpon.  must  be  carefully  reported  by  the  Resi- 
dent Students. 

Such  reports  slionld  embrace  the  following  records  ; 


Respiration.. 

do. 

do. 

Temperature, 

do. 

do. 

Symptoms.. . 

do. 

do. 

Treatment . . . 

do. 

do. 

Diet 

do. 

do. 

Results  of  treatment  or  operation. 
Observations  upon  urinary  and  other  excretions,  and  upon  the 
blood.     Record  of  post-mortem  examination. 

Each  ward  should  contain  two  or  more  large  case-books,  upon 
which  the  Resident  Students  should  be  required  to  enter  all  cases 
and  matters  of  m'.-dical  and  surgical  importance  indicated  by 

the  Attending  Physician  or  Surgeon. 
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No  atudeiit  shall  be  permitted  to  remain  in  tlip  Hospital  for 
longer  period  than  three  years,  nt»r  for  a  shorter  period  than 
years. 

The  Resident  Students  shall  be  under  the  immediate  conta 
and  direction  of  the  Resident  Surgeon,  who  shall  assign  them  to 
their  respective  positions  and  wards,  and  instruct  them  in  the 
performance  of  their  duties.  They  shall  report  all  cases  of 
neglect  or  insubordination,  on  the  part  of  the  nurses,  employfiaj 
or  patients,  to  the  Resident  Surgeon. 

The  Resident  Students  shall  not  be  allowed  to  leave  the 
Hospital,  except  at  such  times  as  may  be  specified  by  the  Resident 
Surgeon,  and  they  shall  be  ready  at  all  times  to  respond  to  the 
calls  of  the  Resident  Surgeon,  Resident  Assistant  Surgeon,  and 
Visiting  Physicians  and  Surgeons. 

No  Resident  Student  shall  prescribe  for  any  patient  in  the  Hos- 
pital ;  neither  shall  it  be  lawful  for  the  Resident  Students  to  pre- 
scribe for  out-door  patients,  nor  to  attend  any  cases  in  "jtwii 
practice,''^  out  of  the  Hospital. 

Attention  to  cases  out  of  tlie  Hospital  will  surely  tend  to  d&-' 
moralize  the  Resident  Students,  and,  sooner  or  later,  lead  to  the' 
neglect  of  official  duty. 

The  Resident  Students  shall  be  furnished  with  sleeping  apart- 
ment in  the  central  administrative  building,  as  indicated  in  thO; 
plan  ;  and  they  shall  also  be  funiiahed  with  board,  fuel,  light, 
and  washing,  by  the  Hospital,  free  of  expense. 

Upon  the  completion  of  their  term  of  service,  each  student  shall 
x-eceive  a  diploma,  setting  forth  in  general  terms  the  nature  and 
period  of  service,  and  advantages  enjoyed,  and  bearing  the  brood 
seal  of  the  Hospital,  and  the  signatures  of  the  President,  Trosteea, 
Resident  Surgeon,  Assistant  Surgeon,  and  Visiting  Physicians 
and  Siirgeons. 

The  position  of  Resident  Hospital  Student  is  one  of  Jbonor  and 
tritst,  and  will  furnish  superior  advantages  for  the  acquisition 
of  tliorough  knowledge  in  the  art  and  practice  of  Medicine  in  all 
its  branches. 

DRUGGIST  AND   ASSISTANT    DKDQOIST. 

The  Dispensatory  shall  be  in  charge  of  a  thoroughly  educated 
and  accomplished  Druggist, — a  graduate  of  a  regularly  chartered 
School  of  Piiarmacy. 
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The  requirements  shall  be  the  same  for  the  Assistant  Druggist. 

Applicants  for  these  positions  should,  aa  in  the  case  of  the 
Resident  Hospital  Students,  bH  subjected  to  a  rigid  written  exami- 
nation. Oni3  of  the  Residont  Students  shall  act  as  an  Assistant 
to  the  Druggist  in  the  preparation  of  medicines  and  compound- 
ing of  prescriptions. 

All  prescriptions  tor  the  Hospital,  as  well  as  for  "out-door 
patients,"  shall  be  filled  at  the  Dispensatory.  The  prescriptions 
from  the  various  wai-ds  of  the  Hospital  shall  be  delivered  to  the 
Druggist,  bj'  the  nurses  or  appointees  charged  with  this  duty,  at 
.  an  hour  each  day  not  later  than  10  a.m.  During  the  evening 
visit,  the  Physicians  and  Surgeons  shall  prescribe  only  those 
remedies  which  are  actually  needed  during  the  night. 

The  Drnggist  shall  as  far  as  possible  raanufactnre  all  the 
standard  preparations  in  the  laboratory,  and  he  shall  also  keep 
on  hand,  ivady  prepared,  such  mixtures  and  compounds  as  may 
be  agreed  upon  by  the  Resident  Surgeon  and  Attending  Physi- 
cians and  Surgeons;  and  the  formulas  of  these  standard  house 
preparations  shall  be  carefully  preserved  in  the  Dispensatory 
and  in  each  pavilion  or  ward. 

Tile  Dispensatory  shall  be  under  the  immediate  direction  and 
control  of  the  Resident  Snrgeon. 

The  Druggist  shall  make  his  requisitions  for  drugs,  chemicals 
and  disinfectants  through  the  Resident  Surgeon,  upon  the  Pur- 
veyor, subject  to  the  approval  of  the  President  and  Board  of 
Trustees. 

The  Druggist  shall  preserve  an  account  of  the  drugs  used  by 
each  Ward  ;  and  he  shall  present  to  the  President  and  Trustees 
weekly  and  monthly  and  aimual  reports  of  the  amounts  con- 
sumed and  of  the  stock  on  hand. 

PATHOLOOICAL   CIIKMIST   AND   MICROSCOPIST, 

A  competent  Chemist  and  Microscopist  and  Hiatologist,  who 
has  devoted  special  attention  to  Organic  Chemistry  in  its  appli- 
cation to  Physiology,  Pathology  and  Toxicology,  shall  be  placed 
in  charge  of  the  Chemical  and  Pathological  Laboratory. 

It  shall  be  the  duty  of  the  Chemist  to  examine  morbid  pro- 
ducts, secretions  and  excretions  submitted  to  him  by  the  Medical 
Officers  of  the  Hospital,  and  to  report  the  results  in  writing. 
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He  shall  also  keep  a  daily  record  of  the  state  of  the  weather;  I 
changes  of  temperature,  barometric  pressure  and  moisture,  direc- 
tion and  force  of  the  wind,  variations  of  ozone  and  of  electricity, 
and  rainfall ;  and  he  shall  be  provided  with  the  necessary  appa- J 
ratus.  He  shall  make  monthly  and  annual  reports  to  the  Resi*; 
dent  Surgeon,  and  through  this  officer  to  the  President  audi 
Trustees,  of  all  chemical  work  of  importance  performed  in  thel 
Laboratory,  for  the  elucidation  of  the  chemistry  and  pathology! 
of  disease. 

He  shall  have  as  his  assistant  one  of  the  Resident  Students. 

A  limited  number  of  students  may  be  received  into  the  Labor*- 1 
tory  by  the  Chemist,  upon  such  terms  and  for  such  length  of  I 
time  as  may  be  determined  by  the  President,  Resident  Surgeon  I 
and  Chemist. 

LIBRARIAN. 

The  Librarian  shall  be  a  graduate  of  a  regular  medical  col'l 
lege  or  university,  and  shall  be  appointed  by  the  President  an^*! 
Trustees  in  consideration  of  his  learning,  ability  and  devotion  to  \ 
the  literature  of  the  medical  profession. 

He  shall  have  charge  of  the  Library,  and  carefully  preserve  J 
the  works,  establish  exchanges,  and  report  from  time  to  time  ttf 
tlie  President  tliose  works  which  will  be  of  the  greatest  value  toM 
the  Medical  Officers  and  Resident  Students  in  the  discharge  of  "^ 
their  duties. 

The  Library  shall  be  ke])t  open  at  such  times  and  under  such  i 
regulations  as  the  Board  of  Tnistees  may  adopt. 

It  shall  be  unlawful  for  any  book  to  be  taken  out  of  th»l 
Library.  But  the  Medical  Officers  of  the  Hospital  and  the  Re^-f 
dent  Students,  as  well  as  members  of  the  medical  professioal 
generally,  shall  liave  free  access  to  the  library,  for  purposes  of  I 
research  and  study. 


CURATOR   OF  THE   MUSEUM. 

Tlie  Curator  of  the  Museum  shall  be  a  graduate  of  a  med- 
ical college  or  university,  and  shall  be  selected  by  the  Board 
of  Trustees  in  consideration  of  his  proficiency  in,  and  devo- 
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tion    to    the    studies  of  Physiology,    Anatomy    and    Pathol- 
ogy- 

It  shall  be  his  duty  to  inject,  prepare  and  preserve  all  patho- 
logical specimens  placed  in  his  hands  by  the  Medical  Officers.  He 
shall  label  all  specimens,  and  classifj'  the  entire  Museum,  and 
preserve  accurate  catalogues,  with  full  descriptions,  for  the  refer- 
ence of  the  Medical  Officers  and  Students  of  tlie  Hospital.  The 
Ciuator  of  the  Museum  shall,  wht'U  practicable,  institute  ex- 
changes with  similar  Institutions. 


Twenty  Head  Female  Nurses  and  Forty  Assistant  Female 
Nurses  (or  in  the  ratio  of  one  Head  Female  Nurse  and  two  Assist- 
ant Female  Nurses  to  each  ward)  shall  be  appointed  by  the 
President  of  the  Hospital. 

The  Assistant  Female  Nurses  shall  be  under  the  direction  and 
instruction  of  the  Head  Female  Nurses. 

The  Head  Female  Nurses  shall  occupy  the  rooms  attached  to 
each  wanl,  with  a  window  commanding  the  entire  ward  ;  and  the 
Assistant  Female  Nurses  may  be  quartered  in  the  detached  por- 
tions of  the  pavilion  across  the  corridor,  occupied  by  the  mess- 
room,  lift  and  staii-way.  If  the  dimensions  in  the  plan  do  not 
allow  of  sufficient  room,  those  buildings  might  readily  be  increas- 
ed in  length  from  5  to  10  feet. 

Xf  possible,  eacli  Head  Nurse  and  her  assistants  should  he 
permanenlly  attaclied  to  a  specific  ward,  and  limited  rigidly  to 
the  discharge  of  specific  duties. 

The  rooms  occupied  by  the  Nurses  should  be  comfortably  and 
pleasantly  furnished. 

The  association  of  the  Nurses  in  large  dormitories  is  to  be  con- 
demned, as  it  tends  to  corrupt  the  good  and  to  make  the  bad 
worse. 

In  many  cases  the  convalescent  patients  may  be  made  avail- 
able as  assistant  nurses. 

The  administration  of  the  diets  and  medicines,  the  making  of 
poultices,  and  the  management  of  tlie  ventilation  and  warming 
of  the  ward,  should  be  in  charge  of  the  Head  Nurse,  whose  room 
Bhonld  be  so  situated  as  to  command  a  view  of  the  interior  of 
the  ward,  and  also  of  the  entraiice. 

The  cleanliness  of  the  ward,  bed,  be.lding  and  utensils  of  the 
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patients,  as  well  as  their  personal  cleanliness,  the  fetching  of 
diets,  the  warming  and  ventilation  of  the  wards,  and  the  watch' 
ing  Ql  patients  during  the  night,  are  to  be  attended  to  by  the 
Assistant  Nui-ses,  under  the  Head  Nurse's  superintendence  and 
Bu  per  veil]  ance,  and  she  is  to  have  power  of  reporting  disobedience 
ou  their  part  to  the  Resident  Surgeon. 

All  provisions,  food,  poultices,  dressings,  medicines,  clothing, 
bedding,  utensils,  fuel,  etc.,  should  be  as  raiicli  as  possible 
brought  into  the  wards  or  to  the  doorways  by  lifts,  and  nothing 
should  be  fetched  by  the  nurses  ;  in  order  to  enable  the  nurses  to 
do  their  duty  more  effectively,  and  also  to  obviate  the  inconveni- 
ence and  demoralization  consequent  on  the  congregating  to- 
gether in  numbers  of  the  nurses,  patients,  and  men  servants. 

AVhilst  the  patients  should  b^  made  as  useful  as  possible, 
consistently  with  their  capacities  inside  the  ward,  they  should 
not  be  sent  out  upon  missions  of  any  character  whatever ;  and 
nothing  in  the  way  of  food  or  drink  or  clothing  should  ba 
brought  into  the  waid,  nor  any  visitors  allowed,  without  the 
knowledge  and  approval  of  the  Head  Nui-se. 

There  should  be  one  Head  Female  Nurse  to  every  40  patients 
(one  ward),  and  one  Assistant  Female  Nurse  to  every  20  patients 
(two  to  each  ward). 

The  proper  place  for  the  instruction  of  Niu-ses  in  the  discharge 
of  their  duties  is  in  the  wai-d  and  with  the  patients,  and  no 
separate  school  for  nurses  appears  to  be  needed. 

If,  however,  the  President  and  Board  of  Trustees  should  deem 
special  instruction  necessary,  the  Resident  Surgeon,  and  one  or 
more  Attendant  Physicians  and  Surgeons  of  the  Hospital,  might 
instruct  the  nurses  by  lectures  and  practical  demonstrations,  at 
r^ular  appointed  hours,  in  the  Amphitheatre  of  the  Hospital, 

Such  practical  coiirse  of  instruction  should  be  accompanied  by 
examinations,  to  test  the  capacity  of  the  nurses. 

No  Assistant  Nurse  should  bo  kept  on  duty  each  day  in  a 
ward  more  than  twelve  hours  altogether. 

Twelve  Anvrs  each  day  is  not  too  much  for  rest  and  recreation 
and  if  the  health  and  strength  of  the  nnrses  be  not  carefully  hus- 
banded, their  efficiency  will  sooner  or  later  be  impaired. 

The  nnrses  who  sleep  before  and  after  a  night  watch  should 
be  enabled  to  do  so  quietly. 

A  night  ration  should  always  be  provided  for  night- watchers. 
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Tfie  Iload  Nurses  should  be  responsible  for  the  bedding,  cloth- 
ing and  utensils  of  their  respective  wards. 

All  irregularities  amongst  the  Nurses,  Assistant  Nurses  and 
patients  must  he  reported  directly  to  the  Rusident  Surgeon,  who 
will  at  all  times  issue  the  necessary  orders  and  instructions,  to 
the  Head  Nurses. 

The  wards  must  be  cleaned  and  placed  in  order,  and  every 
patient  be  required  to  be  at  his  bt?d,  before  the  morning  and 
evening  visit  of  the  Physicians  and  Surgeons. 

The  Head  Nurse  of  each  ward  must  accompany  the  Physician 
or  Surgeon-in-Charge  in  his  morning  and  evening  visits,  and  re- 
ceive his  orders. 

Specific  liours  of  rest  and  recreation  for  tlie  nurses  shall  be 
devised  and  promulgated  by  the  Resident  Surgeon. 

The  Head  Nurses  and  Assistant  Nurses  sliall  wear  such  dresses 
and  distinctions  as  may  bo  prescribed  by  tlie  President. 

Nurses  siiould  be  of  not  less  than  twenty-five  nor  of  more  than 
sixty  years  of  age,  of  strong,  active  habits  and  sound  health,  and 
of  established  unblemished  character. 

We  liave  advocated  the  employment  ot  female  ani  j\ot  male 
nurses,  without  entering  into  any  argument,  but  simply  present- 
ing the  results  of  our  experience. 

Su-  J.  Ranald  Martin,  Examitimg  Medical  O^fficer  to  the  Secre- 
tary of  State  for  India  in.  Couiicity  has  well  said : 

"It  should  seem  obvious  enough  that  the  virtues  which  in  all 
ages  and  all  countries  have  ruled  the  domestic  circle  ;  that  'she 
wlio  looketh  well  to  the  household,  and  eateth  not  the  bread  of 
idleness;'  that  she  whose  'tongue  is  the  law  of  kindness,' 
should  have  a  natuml  and  a  large  share  in  the  tending  of  the  sick 
and  maimed.  To  the  natural  care  of  the  sick  and  wounded  we 
must  add  the  natural  care  of  the  infant  and  the  aged,  along  with 
the  household  cares  and  the  rearing  and  training  of  children. 

"Requirements  of  so  extendetl  and  important  a  character, 
capable  of  such  infinite  development,  cannot  be  limited  to  the 
household  affairs  of  common  life.  They  must  be  brought  syste- 
matically in  aid  of  the  sick  in  hospital,  for  purposes  of  nursing 
and  of  general  administration. 

"One  of  these  ends,  whether  in  private  or  public  relation, 
would  appear  to  be  the  care  of  the  sick — an  oc<mpation  for  which 
woman,  whether  taken  from  the  instinctive  tuitions  of  the  sane- 
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tiiary  of  home,  or  from  the  trained  sernce  of  the  Hospital,  pos- 
sesst'S  uuequallcd  aptitudes  and  capabilities.  Evoryn'here  and 
at  all  tiniea  the  number  of  nurses  to  be  employed  in  a  hospital 
must  be  regulated  by  the  nature  of  the  prevailing  diseases, 
whether  epidemic,  acute  or  chronic." 

Miss  Nightingale,  who  is  one  of  the  highest  authorities  in  all 
that  relates  to  tlie  conduct  of  hospitals,  thinks  that  the  womaa 
is  superior  in  skill  to  the  man  in  all  of  sanitary  domestic  economy, 
and  more  particularly  in  cleanliness  and  tidiness.  Sanitary  civil 
reformers  will  always  tell  us  that  they  look  to  the  woman  to 
carry  out  practically  their  hygienic  reforms.  She  has  a  superior 
aptitude  in  nursing  the  well,  quite  as  much  as  in  nursing  the 
sick. 

CONDUCT  OF   PATIENTS. 

The  patients  shall  be  governed  by  such  rules  and  regulations 
as  may  be  devised  and  promulgated  by  the  President  and  Resi- 
dent Surgeon. 

Regular  hours  shall  be  fixed  for  exercise  and  recreation  in  the 
grounds  of  the  Hospital. 

OONVALESCEST  PATIENTS. 

If  the  Hospital  be  constructed  in  the  manner  indicated,  with 
elevated,  well-ventilated  and  well-lighted  pavilions,  with  veran- 
das at  the  sides,  one  or  more  wards  may  be  devoted  to  conva- 
lescent patients,  and  a  separate  building  will  be  unnecessary. 

VISITING   PHYSICIANS   AND   SURGEONS. 

Not  less  than  four  surgeons,  and  not  less  than  six  physicians, 
shall,  in  conjunction  with  the  Resident  Surgeon  and  Resident 
Assistant  Surgeon,  constitute  the  Surgical  and  Medical  Staff  of 
the  Hospital. 

The  Visiting  Surgeons  and  Physicians  shall  be  elected  by  the 
Boai-d  of  Trustees,  to  whom  their  written  ajiplications  and  testi- 
monials must  be  addressed,  through  the  President. 

The  Visiting  Surgeons  and  Physicians  shall  be  selected  in  ac- 
cordance with  and  in  consideration  of  their  known  and  well- 
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established  ability  and  profeasional  attainments,  and  enlarged 
experience  in  the  treatment  of  diseases  and  injurioa,  and  in  clini- 
cal teaching. 

■  One  or  two  wards  (not  exceeding  two  wards)  shall  be  assigned 
to  each  physician  or  surgeon,  and  the  treatment  shall  be  con- 
duct^ in  attendance  with  his  direction. 

The  Visiting  Physicians  and  Surgeons  shall  have  nothing  to  do 
with  the  administration  of  the  Hospital,  but  their  duties  shall  be 
strictly  confined  to — 

1st.  The  treatment  of  the  sick  and  wounded. 

2d.  Theclinical  instruction  of  the  Resident  Hospital  Students. 

3d.  Theclinical  instruction  of  the  Students  of  the  Medical  De- 
partment of  the  University  founded  by  the  late  Johns  Hopkins, 
of  Baltimore. 

The  Attending  Physicians  and  Surgeons  shall  visit  their  wards 
at  least  twice  during  the  twenty-fonr  hours,  and  shall  spend  at 
least  four  hours,  each  day,  in  the  examination  of  and  prescribing 
for  the  patients,  and  in  the  irapartation  of  clinical  instruction  to 
the  medical  students,  by  the  bed-side;  viz.:  from  9  a.m.  to  11 
A.M.,  and  fi-om  5  p.m.  to  7  p.m. 

They  shall  cause  their  prescriptions,  as  well  as  all  directions 
as  to  diet  and  treatment,  to  be  written  by  the  Resident  Student 
assigned  to  the  wards  by  the  Resident  Surgeon,  in  a  book  spe- 
cially devoted  to  this  purpose.  The  Head  Nurse  and  the  Resi- 
dent student  shall  be  guided  by  these  written  directions  ;  and  it 
shall  not  be  lawful  for  the  Resident  Student  to  prescribe  or  in 
any  manner  alter  or  add  to  the  directions  dictated  by  the  At- 
tending Surgeons  and  Physicians. 

During  at  least  six  months  of  the  year,  the  Visiting  Physicians 
and  Surgeons  shall  lecture  clinically  to  those  medical  students 
who  may  be  assigned  to  them  during  the  morning  visit ;  and 
they  shall  also,  at  such  time  as  may  be  determined  by  the  Presi- 
dent and  Board  of  Trustees,  deliver  lectures  and  perform  opera- 
tions before  the  entire  medical  class  assembled  in  the  Amphi- 
theatre. 

It  shall  be  the  duty  of  each  Visiting  Pliysician  and  Surgeon  to 
preserve  careful  records  of  all  important  cases  and  operations, 
and  also  a  record  of  all  the  cases,  giving  nature  of  diseases,  re- 
sults of  treatment,  and  post-mortem  examinations,  in  their 
respective  wards.      And  they  shall,  at  such  intervals  as  may 
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be  deternuned  by  the  Board  of  Trustees,  present  a  written  report, 
containing  tlie  medical  and  surgical  statistica  of  the  ward,  to- 
gether witli  all  matters  of  importance  relating  to  the  science  and  I 
art  of  medicine,  wliidi  may  be  illustrated  by  the  cases  under 
their  charge. 

Each  Visiting  Physician  and  Surgeon  shall  have  the  privilege  j 
of  appointing  a  medical  assistant,  who  shall  act  as  his  chief  of  \ 
clinic,  and  aid  in  the  clinical  instruction  of  the  students. 

The  Attending  Physicians  and  Surgeons  should  receive  liberal  J 
andjusi  conipemation/or  their  seroices,  and  should  be  held  to 
a  rigid  accountability  for  the  discharge  of  their  official  duties. 

If  from  any  cause  a  physician  or  surgeon  should  be  absent 
from  liis  wards,  the  Resident  Surgeon  shall  appoint  some  one  to 
fill  Ids  place  temporarily. 


OUT-DOOE   PATIENTS,    ASD   DISPENSATORY   FOR  OUT-DOOB 

PATIENTS. 

The  out-door  patients  shall  be  prescribed  for  in  the  central  ad- 
ministrative building,  alternately  by  the  medical  officers  of  the 
Hospital,  two  of  whom  shall  perform  this  duty  in  rotation  for 
the  period  of  two  months.  The  hours  for  prescribing  shall  be 
fixed  so  as  not  to  conflict  with  those  assigned  to  ward  practice 
and  clinical  instruction  ;  viz.  :  from  11  a.m.  to  1  p.m. 

A  careful  register  of  the  name,  age,  sex,  occupation,  nativity, 
residence,  and  disease  of  each  patient,  shall  ba  kept.  Tlie  pre- 
scriptions shonld  be  tilled  at  tlie  general  Hospital  Dispensatory, 
and  a  cai-eful  record  should  be  kept  of  the  amount  and  cost  of 
the  medicines  used. 

CLINICAL   INSTRUCTION. 

The  Medical  Students  attending  the  Medical  Department  of 
the  Johns  Hopkins'  University  shall  be  divided  into  sections, 
and  assigned  respectively  and  in  rotation  to  the  Visiting  Physi- 
cians and  Surgeons. 

Each  stndent  assigned  to  a  special  ward  for  clinical  instruction 
may  have  one  or  more  beds  placed  in  his  charge  for  observation. 
The  student  to  whose  observation  cases  are  confided  should  be 
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required  to  ret-ord  histories,  noting  accurately  the  palse,  respira- 
tion, temperature,  charactt-rs  of  the  urine,  etc.  Each  report  of 
au  iudividual  case  should  be  submitted  to  the  examination  and 
insjiection  of  the  attending  medical  officer  of  the  ward,  and  if 
deemed  worthy  of  preservation,  should  be  entered  upon  the  case- 
book of  the  ward. 

Every  facility  should  be  afforded  by  the  Attending  Phyeiciana 
and  Surgeons  to  perfect  tlie  students  in  auscultation  and  percus- 
sion, and  iu  the  operative  procedures  of  Surgery  and  Obstetrics, 
and  in  a  practical  knowledge  of  the  symptoms  and  pathology  of 
various  diseases. 

Clinical  Lectures  at  appointed  times  should  also  be  delivered 
in  the  Amphitheatre,  to  which  all  students  should  have  accMB 
free  of  charge. 

MEDICAL   DEPAETMENT   OF   UNIVKU^ITY :     ITS   LOCATION   AND 
DIDACTIC   LECTirilES. 

The  Lecture-room  within  the  Hospital  grounds,  which  we 
have  designated  as  the  Amphitheatre,  should  be  devoted  to  the 
illustration  of  clinical  medicine  and  clinical  surgery,  and  the 
diseases  of  women  and  children. 

The  clinical  instruction,  by  the  bedside,  and  within  the  walls 
of  the  Ilospital,  whilst  constitutiug  one  of  the  most  important 
branches  of  medical  education,  should  not  by  any  means  super- 
sede the  regular  didactic  lectures  delivered  in  a  building  or 
medical  college,  especially  adapted  for  this  purpose.  This 
building  should  be  located  as  near  as  possible  to  the  Hospital, 
and  if  space  permitted  npon  the  same  square  or  upon  an  adjoin- 
ing square. 

This  building  should  contain  not  less  than  two  large,  well- 
ventilated  lecture-rooms,  in  which  the  didactic  lectures,  on 
chemistry,  anatomy,  physiology,  materia  medica,  pharmacy, 
therapeutics,  practice  of  medicine,  hygiene,  surgery,  and  obstet- 
rics should  be  delivered. 

The  Professors  connected  with  the  Medical  Department  may 
at  the  same  time  fill  the  positions  of  Visiting  Physicians  and 
Surgeons  in  the  Hospital. 

Tile  Hospital  Museum  and  Library  may  serve  for  the  Medical 
College  also. 
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OBSEBTATIOS   ASD   EEOI3TRAT10S   OF  CASES. 

Each  ward  ahoald  be  provided  willi  three  Record  Books^  aa  J 
follows  :— 

iBt.  Pnfscription  and  diet  book. 

2d.  General  record  o£aU  th«  cases. 

8d.  Case-book,  or  record  for  cases  of  special  interest. 

In  tbe  book  devoted  to  tlie  general  record  of  all  the  cases,  the  ( 
following  jMirticnlars  should  be  entered,  and  the  pages  of  the  « 
book  shonUI  be  ruled  and  headed  accordingly. 


Caseg  treated  in  Ward  JVo.  — ,  Johns  Hopkins"  Hospital,  Medi- 
cal Semiet  of ,  M.D..  from  to  ,  187-. 

Recorded  hy ,  Resident  Student. 
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The  oases  of  special  intert'st  should  be  leported  fullj',  and 
recorded  in  the  special  case-book. 

The  rases  recorded  in  the  special  case-bonk  may  be  registered 
in  accordance  with  the  following  gem-ral  plau  ; 
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DISPOSAL    OF   DEAD,    STRUCTUEE  AND    CONDUCT  OF  DEAD-HOUSE, 
POST-MORTEM   EXAMINATIONS. 

The  dead  eliotild  be  quietly  removed  from  the  wards  to  the 
dead-house  at  the  earliest  practicable  moment. 

In  the  removal  of  the  dead,  the  lifts  and  the  centi-al  i-ailroad  in 
the  central  basement  conidor  should  be  emplojed.  After  being 
washed  in  a  solution  of  carbolic  acid,  and  subjected  to  the  fumea 
of  a  burning  mixture  of  charcoal  and  sulphur,  the  dead  should 
be  laid  upon  lead-covered  or  marble-covei'ed  tables  In  the  dead- 
house. 

The  dead  from  the  '^pay  wards'"  should  be  placed  In  a  special 
division  of  the  dead-house,  and  should  receive  such  burial  as 
tlieir  means  and  the  wishes  of  their  friends  may  indicate. 

The  dead  from  the  charity  wards  shall  be  allowed  to  remain 
in  the  dead-house  for  six  hours,  or  longer,  as  the  Trustees  may 
direct ;  and  at  the  end  of  the  specified  time,  if  the  bodies  be  not 
claimed  by  any  friend  or  relation,  it  shall  be  lawful  for  the 
Attending  Physician  or  Surgeon  of  the  ward  in  which  the  death 
took  place,  to  hold  a  post-mortem  examination.  Medical  students 
attending  the  Hospital,  and  pursuing  clinical  medicine  and  aor- 
gery,  shall  have  free  access  to  these  post-moi'tem  demonstrations ; 
and  it  shall  be  the  duty  of  the  medical  officer  present  to  illus- 
trate and  explain  as  far  as  possible  tlie  character  of  the  anatomi- 
cal lesions. 

The  bodies  destined  for  post-mortem  examination  shall  be 
removed,  by  means  of  a  lift,  from  the  general  dead-house  to  the 
upper  dissecting  or  post-mortem  room. 

Those  bodies  which  have  not  been  used  for  post-mortem  ex- 
aminations, and  which  have  not  been  used  for  coroners'  inquests, 
nor  been  claimed  by  friends,  shall  be  devoted  as  far  as  possible, 
and  as  far  as  may  be  necessary,  to  the  study  of  practical  ana- 
tomy in  the  medical  department  of  tlie  Johns  Hopkins'  Univer- 
sity. To  serve  this  purpose  in  the  most  efflcient  manner,  the 
bodies  should  be  carefully  injected  and  conveyed  to  the  dissect-' 
ing  rooms. 

The  Attending  Physician  and  Surgeon  shall  have  the  first  and 
chief  right  to  the  post-mortem  examination  of  any  body  from  the 
wai-d  under  his  charge. 
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No  dead  body  shall  be  examined  by  any  medical  officer  nntil 
a  certificate  ot  death  haa  been  furnished  to  the  clerk. 

The  Visiting  Phj'siciana  and  Surgeons  shall  have  the  right  to 
examine  or  cause  to  be  examined  in  the  chemical  laboratory,  any 
organ,  tissue  or  fluid  which  they  may  believe  to  have  been  in- 
volved in  tile  diseased  process. 

All  specimens  illustrating  clearly  the  nature  of  diseased  pro- 
cesses, and  which  may  be  deemed  worthy  of  preservation,  shall 
be  delivered  to  the  Cui-ator  of  the  Museum,  for  injection  and 
preservation. 

Careful  records  of  all  post-mortem  examinations  shall  be  made 
in  books  preserved  in  the  post-mortem  room  and  in  the  Museum, 
according  to  the  following  plan  (page  152), 

If  the  medical  staff  be  well  chosen,  the  credit  of  the  institu- 
tion and  the  welfare  of  the  inmates  will  be  best  promoted  by  a 
generous  trust  on  the  part  of  the  governing  power  towards  the 
executives  ;  whilst  an  intelligent  and  chastened  zeal  in  the  dis- 
charge of  duty  is  thus  secured  in  the  medical  staff,  the  great 
■  curse  of  interference  and  intermeddling — a  cold  performance  of 
duty— will  be  avoided. 

By  a  wise  and  generous  s^'stera  of  administration,  it  will  be 
po^ible  to  secure  in  the  medical  staff  cheerful  subordination,  a 
deep  sense  of  personal  responsibility,  and  such  a  union  of  dis- 
positions and  pursuits  as  lo  make  the  talents  of  the  medical 
officers  co-operate  to  the  greatest  advantage  for  the  public 
good. 

In  (he  administration  of  the  Hospital  there  should  never  be 
any  medium  between  confidence  and  the  want  of  it ;  and  should 
any  medical  officer  forfeit  the  confidence  of  the  Trustees,  he 
should  at  once  be  withdrawn, 

Mr.  Fonblanque  obser\-es,  that  "  it  is  not  the  personnel,  bnt 
the  morale,  upon  which  a  sound  administrative  system  hinges  ; 
a  system  based  on  the  personal  integrity  of  its  agents.'' 

And  Sir  J,  R.  Martin  has  wisely  remarked,  that  the  objects 
and  ends  to  which  everj-tliing  in  an  hospital  should  tend  art — 
economy  in  expenditure,  ease  and  ex]>edition  in  labor,  and  exact- 
ness in  the  results.  These  great  objects  are  attained  by  regulating 
the  order  of  labor,  and  by  dispensing  with  useless  labors  which 
consume  precious  time,  obstructing  and  postponing  the  results  ; 
by  the  establishment  of  a  system,  in  fact,  in  which  economy  and 
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humanity  shall  be  equally  respected.  The  saccesa  of  the  treat- 
ment of  the  sick  in  hospitals  dependa  less  on  the  remedial  moans, 
than  on  the  care,  the  vigilance,  the  regalarity,  and  the  order 
with  which  service  is  performed.  Without  that  order,  the  sick 
run  the  grpatest  risks,  even  in  the  hands  of  the  most  able  and 
the  most  practised.  By  a  perfect  administration — by  proportion- 
ing the  number  of  trained  servants  to  our  wants,  l)y  regulating 
their  various  functions,  by  uniting  economy  with  sncc^^ss,  in  fact 
we  may  in  some  measure  overcome  imperfections  in  structural 
arrangements.  But  on  the  otlier  hand,  when  administration  is 
ill-ordered,  and  the  hospital  building  ill-constructed,  it  is  death 
to  the  inmates.  Borne  down  by  sueh  overwhelming  disadvan- 
tages— odds  of  our  own  creation — the  highest  talents  and  the 
best  exertions  of  the  physician  and  surgeon  are  set  at  nought. 


nosPITAL   COOKING   AND   DIET  OF  TIIE  SICK. 

Tlie  kitchen  should  be  furnished  with  the  beat  and  most  con- 
venient stoves  and  ranges,  in  order  that  economy  of  fuel  and 
labor,  and  at  the  same  time  the  most  efficient  means  of  prepar- 
ing food,  may  be  secured. 

It  would  be  foreign  to  our  purpose  to  euter  into  any  critical 
examination  of  the  many  excellent  forms  of  cooking  stoves  and 
rangi's  which  have  been  invented  and  perfected  during  the 
present  century.  The  officer  charged  with  the  arrangement  and 
furnishing  of  the  culinary  department  will,  without  doubt,  re- 
ceive from  the  learned  directors  of  the  Hospital  the  necessary 
instructions  and  facilities  for  testing  the  relative  merits  of  the 
varions  arrangements  for  cooking. 

We  will  simply  remark  in  passing,  that  the  Charity  Hospital 
of  New  Orleans  is  titled  with  a  range  of  the  manufacture  of 
Bramliall,  Ueane  &  Co.,  of  New  Yorlt,  at  a  coat  of  about  two 
thonsand  dollars.  The  apparatus  does  all  the  cooking  for  the 
thousand  inmates  of  the  Charity  Hospital,  ami  keeps  a  con- 
stant supply  of  hot  water  for  kitchen  use  and  similar  purposes. 
It  has  been  estimated  from  actual  experiment,  that  the  daily 
cost  of  the  fuel  consumed  in  this  range  does  not  exceed  Mxty 
cents. 

The  kitchen,  as  well  as  the  supplies,  should  be  intrusted  to 
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thi>  imiiiediatp  rare  of  an  intelligent  and  responsible  female  head 
cook  aml/eniale  housekeeper. 

The  culinary  department,  as  well  as  the  Hospital  food  supplies, 
should  be  under  the  general  direction  and  control  of  the  Hospital 
Purveyor,  Careful  tables  of  diet  should  be  constructed  by  thi 
Hospital  Purveyor,  by  and  with  the  advice  and  direction  of  thai 
President  and  Resident  Surgeon. 

Absolute  cleanliness  and  tliorough  order  should  be  enforced  afe 
all  times  in  the  culinary  department,  and  tlie  best  mechanical 
arrdngements  be  adopted  for  the  rapid  and  efficient  distribution; 
of  food  to  all  parts  of  the  Hospital,  at  such  times  as  may  be  de- 
termined by  the  Pre-sident  and  Resident  Surgeon. 

It  is  believed  tliat  the  location  of  the  kitchen  in  the  basement,! 
near  the  centre  of  tlie  Hospital,  and  its  free  connection  with  all 
parts  by  the  central  railroad  and  lifts  of  the  central  baseraeni 
corridors,  will  be  adapted  to  the  regular,  efficient,  and  rapid  and 
almost  simultaneous  supply  of  all  parts  of  the  Hospital  with' 
food,  at  any  hour  that  may  be  indicated. 

With  reference  to  the  diet  of  the  sick,  an  elaborate  volnnn 
would  not  exhaust  this  important  subject,  and  in  the  limited 
time  and  space  at  our  command,  nothing  more  can  be  accom- 
plished than  the  presentation  of  a  general  outline  drawn  up  from 
the  experience  of  the  best  observers,  which  may  furnish  materials. 
for  definite  calculation  and  final  action. 

If  the  original  deduction  of  Prout  be  accepted,  four  great 
classes  of  elements  are  necessary  for  perfect  nutrition  ;  viz.  ; 

1st.  Nitrogenous  substances  or  albuminates  (including  al- 
bumen, fibrin,  casein,  ha^matoglohulin,  legumen,  gluteu,  etc.), 
which  contain  also  sulphur  and  phosphorus. 

2d.  Fatty  substances  (including  animal  and  vegetable  oils). 

3d.  Carbo-hydrates  (including  starch,  sugar,  pectin,  and  allied 
substances). 

4th.  Salts  (potash,  soda,  magnesia,  lime,  iron,  chlorine,  phos- 
phoric acid,  fluorine,  and  water). 

Tlie  albuminates,  fat,  and  salts  are  indispensable,  and  the 
carboliydmtes  are  so  universally  taken  and  so  eagerly  sought 
after,  that  no  diet  should  be  considered  as  perfect  without  them. 

In  addition  to  these  classes,  the  accessory  foods  or  condiments 
are  useful  in  giving  flavor  and  aiding  digestion. 

These  classes  should  not  be  confounded  together,  and  are  not 
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convertible,  as  they  serve  different  jjiirposeg  in  the  animal  econ- 
omy. 

The  albuminates  nourish  all  the  tiasuea  which  give  rise  to 
mechanical  force  of  any  kind,  and  probably  also  those  connected 
with  mental  action.  It  has  been  announced  by  physiologists, 
that  the  mecltanical  force  evinced  by  the  human  machine,  either 
in  carrying  on  its  internal  movements,  or  in  acting  on  external 
objects,  is  proportional  to  the  amount  of  albuminates  which  can 
be  digested,  absorbed,  and  properly  applied  to  nutrition.  The 
digestive  power  in  the  stomach  and  intestines,  the  formative 
power  in  the  nitrogenous  tissues,  and  the  eliminating  processes 
in  the  after  stages,  have  to  be  balanced  so  that  one  eliall  equal 
the  other,  otherwise  health  is  destroyed.  Acute  diseases  are 
not  only  attended  with  derangement  of  digestion,  but  also  by  in- 
creased chemical  change  of  the  blood  and  tissues,  and  even  under 
the  most  favorable  system  of  diet  the  waste  of  tissue  and  the  loss 
of  force  is  greatly  in  excess  of  the  supply. 

Lessening  the  supply  of  albuminates  leads  to  a  decline  of  force, 
and  if  the  snpply  is  entirely  cut  off  tlie  decline  is  very  rapid, 
affecting  the  muscular  system  first,  including  the  lieart,  and 
at  a  later  date  the  nervous  system  and  mental  powers.  This  re- 
sult may  to  a  certain  extent  he  delayed  by  an  increase  in  the 
supply  of  fat  and  starch,  which  limit  the  disintegmtlon  by  ab- 
sorbing oxygen  and  developing  heat,  and  also  by  perfect  rest. 
These  principles  have  been  applied  in  treatment,  and  the  albumi- 
nous tissues  and  the  blood  itself  brought  under  control  by  a 
judicious  adaptation  of  diet  and  exercise  alone,  without  the  em- 
ployment of  drugs. 

By  oxidation,  the  nitrogenous  elements  also  contribute  to  ani- 
mal heat,  after  they  have  formed  parts  of  tissues. 

Fatty  aliments,  like  the  nitrogenous,  are  both  plastic  and  heat- 
giving,  being  essential  to  the  formation  of  both  muscular  and 
nervous  tissues,  and  to  the  production  of  heat  and  mechanical 
force.  Starch  and  sugar  are  supposed  by  many  physiologists  to 
be  entirely  heat-giving,  and  not  formative. 

The  salts  and  water  are  equally  essential ;  lime,  chiefly  as 
the  phosphate,  is  absent  from  no  tissue  ;  both  Hme  and  magnesia 
are  essential  for  bone  growth  and  repair ;  potash  and  soda  in  the 
forms  of  phosphates  and  chlorides,  form  parts  of  almost  all  tis- 
sues ;  and  iron,  sulphur  and  phosphorus  appear  to  be  essential 
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to  the  proper  conatitiition  of  certain  constitiieuts  of  the  blood  and 
tissnea. 

The  preceding  well-established  facts  render  it  evident,  that  the 
diet  of  the  aick  as  well  as  of  Iiealthy  individuals  should  have 
due  proportions  of  the  four  great  alimentary  classes, 

A  complete  consideration  of  the  important  subject  of  diet,  aa 
applied  to  the  inmates  of  a  large  hospital,  embracing  men,  women 
and  children,  would  embrace  the  detenninatlon  of  the  quantity 
of  the  different  classes  of  alimentary  substances  required  for 
persona  of  different  occupations,  different  sexes  and  ages,  during 
and  after  the  period  of  growth  and  pregnancy,  and  under  all  the 
varying  conditions  of  disease,  convalescence  and  health,  and  va- 
liationa  of  climate ;  the  determination  of  the  best  articles  of  food 
in  each  class,  their  digestibility,  and  the  best  mode  of  cooking 
thera. 

Some  approximation  to  the  supplies  required  by  the  sick  in 
hospitals  may  be  made  by  an  examination  of  the  quantity  and 
composition  of  food  which  has  been  found  by  lonj^  experience 
and  by  experiment  to  be  necessary  for  healtliy  men,  and  espe- 
cially for  soldiers  between  the  ages  of  20  and  4U  years. 

Whilst  it  is  true  that  it  is  not  possible,  in  the  absence  of  direct 
observation  and  experiment,  to  determine  how  much  food  is  suffi- 
cient for  the  maintenance  of  the  highest  health  and  physical  and 
intellectual  power,  in  any  particular  person,  at  the  same  time  it 
is  of  importance  to  fix  the  weerage  amount,  as  in  a  hospital  fixed 
quantities  of  food  must  be  supplied  and  issued,  to  a  great 
extent  in  accordance  with  the  number  and  character  of  tlio 
patients. 

It  has  been  calculated  that  a  man  of  average  size  and  activity 
will,  under  ordinary  conditions  of  moderate  work,  take  in  twenty- 
four  hours,  in  solid  and  liquid  food,  from  J^th  to  sVth  of  his  own, 
weight.  As  solid  food  contains  a  certain  percentage  of  water, 
if  this  be  eliminated,  the  average  amount  of  anhydrous  food  for  & 
healthy  man  in  twenty-four  hours  varies  from  19  to  25  onnces, 
which  in  its  ordinary  state  combined  with  water  would  range  from 
34  to  46  ounces.  The  water  consumed  during  the  twenty-fonr 
hours,  on  the  other  hand,  ranges  from  50  to  80  ounces.  There- 
fore from  80  to  120  ounces  of  bgth  solids  and  liquids  are  ingeated 
by  a  healthy  man  in  24  hours. 

A  man  will  take  on  an  average,  in  twenty -foui'  hours,  when  nearly 
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H       at  rest,  18.5  ounces  anhydrons  solid  food,  70  to  90  ounces  water  ; 

H      wlitjn  in  moderate  and  usual  exercise,  23  ounces  of  anhydrous 

H       solid  food,  70  to  90  ounces  water ;  under  great  exertion,  26  to 

^1      30  oances  anliydrous  solid  food,  and  8U  to  100  or  more  ounces  of 

^1      wat«r. 

^M         A  man  of  mean  height,  weight,  and  activity  requires  in  twenty- 

^M       four  hours  from  250  to  350  grains  of  nitrogen,  from  3,500  to 

H       5,000  grains  of  carbon,  and  about  4(X)  grains  of  salt ;  during  rest, 

H       about  108  grains  of  nitrogen  and  4152  grains  of  carbon. 

V          A  working-man  of  average  height  and  weight  requires  daCy, 

in  avoirdupois  ounces  and   tenths  of  ounces,  nitrogenous  sub- 

stances (dry),  4.2;  fat,  1.4;  starch.  18.7;  mineral  matters,  0.71. 

Dr.  Edmund  A.  Parkes  has  given  the  following  Table  for  the 

Calculation  of  Diets. 

ArtieWor  Ih<^  S>;lilier>  Diet. 

IDIWPUU.                                                                   H 

W.tor. 

AlbOBBO. 

PlU. 

Gurbo- 

fl-it.. 

tTxcoakod  meat  of  the   kind  aappliud 

to  Bdldiers,  beef  and  mutton.     Bone 

oonstitutcH  one-fifth  of  the  aoldiers' 

sllowance 

73. 

15. 

8.4 

1.6 

-      ITneooked  nient  of  fattened  cattle.  Cnl- 

cnlaMd  from  Law's  and  Oilbert's  ez- 

perimentH.     These   rumbere   are  to 

bo  used  if  the  meat  is  very  fat 

63. 

14. 

10. 

8.7 

Cooked  meat  J  roanc,  no  dripping  being 

lout.  Boiled  aasuraed  to  bo  the  same. 

S4. 

27-6 

15.45 

2.69 

Bread  ;    white    whenten    of    ilTorage 

qi^ity 

40. 

8. 

1.5 

40.2 

1.8 

Floor,  aTsrage  quality 

14. 

14.6 

1.2 

68.0 

BiBonit 

10. 

i5.e 

5. 

1.3 
.8 

73,4 
83.3 

0^5 

lUoe 

OatraeoL 

13. 

16. 

e.8 

63  2 

2. 

Miuxe 

13.5 
15 

10. 
23 

6.7 
2. 

64-5 

2  4 

Peas  (dry) 

74. 
85. 

1.5 
.6 

.1 
.25 

as-4 

B.4 

1. 

Cabbnge 

m. 

.3 

.5 

G.6 

■           Bntter. 

6. 

.3 

61. 

i'j 

H          Egg  <10  per  oect  tntut  be  dedacted  for 
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The  mode  of  using  the  table  ia  as  follows:  The  quantity  < 
uncooked  meat  or  bread  being  known,  and  it  being  assumed  <»■ 
proved  that  there  is  no  loss  in  cooking,  a  rule  of  three  brings  owt 
at  once  the  proportion.     Thus,   the  ration  allowance  of  meat 
being  13  ozs.,  2.4  ozs.,  or  20  per  cent.,  is  deducted  for  bone.     Th<^ 

quantity  of  water  in  the  remaining  9.6  ozs.,  will  be 
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1(X) 
and  the  anhydrous  solids  2.4  ozs.  In  the  case  of  salt  beef  i 
pork,  it  is  not  certain  how  their  value  should  be  calculated,  ( 
many  of  the  important  nutritive  constituents  have  been  ^ 
tiaily  abstracted  by  the  brine ;  perliaps  salt  beef  may  be  reckoner 
as  equal  to  two-thirds  the  quantity  of  fresh  beef. 

The  English  soldier  on  home  service  receives  :  meat,  12  ozs.  i 
bread,  24  oz.  ;  potatoes,  16  ozs.  ;  other  vegetables,  8  ozs.  ;  coffee 
0.33  ;   tea,  0.16 ;  salt,  0.25  ;   sugar,  1.33 ;  milk,  3.25  ;  total,  Q5.S 
ozs. ;  total  value  8d. 

The  French  infantry  soldier  of  the  line,  in  time  of  peao< 
receives  ;  munition  bread,  26.5  ozs.  ;  white  bread  for  soup,  8.8jj 
meat  uncooked,  8.8 ;  vegetables,  5.6 ;  salt,  0,5  ;  pepper.  31  grains  s 
brandy,  1}  ozs.  ;  total,  exclusive  of  brandy,  50.27  ozs,  Irf 
time  of  war  the  French  soldier  receives  ;  meat  without  bone,  ' 
ozs, ;  bread,  26.5  ;  rice,  3  ;  dried  vegetables,  2  ;  salt  beef  or  pork 
8,75 ;  salt,  i  oz.  ;  wine,  i  pint ;  beer,  1  pint ;  brandy,  i  oz.  ^ 
sugar,  1  oz. 

The  Prussian  soldier  in  time  of  peace  receives :  bread  25.5  oza. ! 
meat  without  bone,  5.5  ozs.    On  the  march :  bread,  33  ozs.  ;  meal^ 
8.25.     In  time  of  war :   bread,  29  ozs.  ;  fresh  .meat,  8  ozs. ; 
3  ozs.  ;  bailey,  rye  or  buckwheat,  3  i  ozs. 

In  calculating  sick  diets,  two  modes  may  be  employed : 
The  average  diet  of  healthy  men  may  be  halved  or  quartere 
the  relations  of  the  different  classes  remaining  the  same,  but  thtf 
amount  is  lessened.     Tables  can  be  kept  of  the  nutritive  value  of 
the  diet,  to  avoid  trouble  in  calculation,  and  the  physician  can 
know  at  once  the  exact  amount  hia  patient  is  taking.     2d.  The  i 
relative  proportions  of  the  several  classes  may  be  altered ;  thed 
uitrogenized  substances  may  be  increased  or  lessened  ;  or  th^J 
fatty  or  starchy  substances  or  salts  may  be  thus  dealt  with,  andll 
certain  tissues  may  be  fed  or  brought  into  a  state  of  inanition,  atl 
tie  option  of  the  physician. 

In  many  cases  of  disease,  the  point  of  digestibility  of  the  foodl 
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is  the  one  mainly  to  be  considered,  as  the  nervous  and  muscular 
powers  of  the  stomaob  and  the  supply  of  gastric  juice  are  often 
lessened. 

It  must  be  remembered  that  the  numerous  wants  of  the  ack 
cannot  be  met  by  rigid  scales,  however  numerous ;  and  they 
must  be  used  in  hospitals  for  convenience  and  be  subject  to 
changes,  according  to  the  age,  disease  and  stage  of  disease,  and 
varied  according  to  the  power  of  the  patients. 

In  the  British  army  there  are  altogether  ten  diets— tea,  spoon, 
beef-tea,  milk,  low,  chicken,  half,  fish,  roast,  entire.  The  follow- 
ing table  shows  tlie  quantity,  in  the  chief  diets  of  the  English 
military  hospitals,  and  the  projtorlions  of  carboniferous  and 
nitrogenous  aliments,  as  calculated  by  Dr.  De  Chaumont : 


Ifiitrithe  Value  of  Enr/lisJi  Military  Hospital  Diets,  as  fixed 
by  Reijulation. 
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Miss  Florence  Nightingale  has  given  some  practical,  coramon- 
eeuse  views  on  nursing,  from  which  we  quote  the  following : 

"In  laying  down  rules  of  diet  by  the  amouDts  of  solid  nutri- 
ment iu  different  kinds  of  food,  it  is  constantly  lost  sight  of 
what  the  patient  requires  to  repair  his  waste,  what  he  can  take 
and  what  he  cauuot.  You  cannot  diet  a  patient  from  a  book  ; 
you  cannot  make  up  the  human  body  as  you  would  make  up  a 
prescriijtion — so  many  parts  'carboniferous,'  so  many  parts 
'nitrogenous,'  will  constitute  a  perfect  diet  for  a  patient.  The 
nni-se's  observation  will  here  materially  assist  the  doctor,  the 
patient's  'fancies'  will  inaterially  assist  the  nurse.  Organic  chem- 
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istry  is  useful,  as  all  knowledge  is,  when  we  come  face  to  facej 
witli  nature ;  but  it  by  no  means  follows  that  we  should  leam-J 
in  the  laboratory  any  one  of  the  reparative  processes  going  on  i 
disease.     Chemistry  has  as  yet  afforded  little  insight  into  thel 
dieting  of  sick.     AH  that  chemistry  can  tell  ns  is  the  amount  of  f 
'  carboniferous'  or  nitrogenous  elements  discoverable  in  different! 
dietetic  articles.     It  lias  given  us  lists  of  dietotic  substances  1 
arranged  in  the  oi-der  of  theii-  richness  in  one  or  the  other  of 
these  principles  ;  but  that  is  all.     In  the  great  majority  of  caaos, 
the  stomach  of  the  patient  is  guided  by  other  principles  of  selec- 
tion than  merely  tlie  amount  of  carbon  or  nitrogen  in  the  diet. 
No  doubt,  in  this  as  in  other  things,  nature  has  very  definite, 
rules  for  her  guidance  ;  but  these  rules  can  only  be  ascertained^ 
by  the  most  careful  observation  at  the  bedside.      She    thew 
teaches  us  that  living  chemistry,  tlie  chemistry  of  reparation,  U 
something  different  from  the  chemistry  of  the  laboratory." 

The  quantity  and  quality  of  food  should  be  varied  in  hospitalfl) 
in  accordance  with  the  nature  of  the  disease,  whether  acute  or 
chronic,  sthenic  or  asthenic  ;  age  ;  sex  ;  previous  habits  of  life; 
employment ;  season  and  weight  and  endowment  of  body.  . 

In  acute  diseases,  the  activity  of  the  functions  of  digestion  and 
absorption  are  impaired  ;  whilst  at  the  same  time  there  is  a  great 
change  in  the  chemistry  and  vital  acts  of  the  blood  and  tissues,! 
attended  with  elevated  tempemture,  aben-ated  nervous  and 
muscular  action,  and  rapid  waste  of  the  tissues.  In  tills  state 
the  nutriment  should  be  capable  of  easy  digestion  and  ready: 
absorption  ;  and  it  has  been  observed  that  milk,  beef-tea,  wine  and 
alcoholic  stimulants  will  most  readily  sustain  life  and  at  thq 
same  time  repair  the  waste  of  tissue. 

As  far  as  my  experience  extends,  in  many  cases  of  acute  c 
ease,  attended  with  high  temperature,  rapid  pulse  and  great 
muscular  and  nervous  prostration,  alcohol  acts  not  only  aa  i 
food,  and  is  destroyed  in  the  blood  and  tissues,  and  by  its  oxida 
tion  diminishes  the  waste  of  tissue,  and  thus  preserves  thai 
strength,  but  it  also  reduces  the  animal  temperature  to  a  marked 
degree. 

The  great  objection  to  the  use  of  alcohol  in  the  treatment  ot 
disease  is  that  it  may  lead  to  intempei-ance.  This  danger  may 
to  a  great  extent  be  avoided  by  giving  the  alcohol  in  combina- 
tion  with  milk,  and  also  by  ceasing  the  remedy  as  soon  as  the 
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patient  is  so  far  convalescent  as  to  be  able  to  subsist  comfortably 
without  it. 

In  the  treatment  of  Bright's  disease  of  the  kidneys  and  of  chronic 
dysentery,  milk  appears  to  be  absolutely  essential,  and  of  the 
greatest  value. 

The  so-called  extracts  and  eli."sir3  of  beef  are  practically  value- 
less, except  for  the  salts  and  small  quantities  of  soluble  nitro- 
genous matters  which  they  contain.  They  may  support  life  for 
limited  periods,  when  the  digestive  functions  are  greatly  impaired, 
but  they  can  never  take  the  place  of  fresh  beef-tea,  milk,  soft- 
boiled  eggs,  etc. 

The  claims  set  forth  by  the  inventors  and  vendors  of  the  so- 
called  extracts  of  meat  have  not  been  sustained  by  clinical  ob- 
servation. 

The  multiplication  of  dietaries  in  a  hospital  is  to  be  avoided. 
The  surgeon  should  write  on  the  wai-d  book  when  special  articles 
are  required,  as  milk,  mUk  jjunch,  soft-boUed  eggs,  etc. 

The  dietaiy  should  be  constructed  in  accordance  with  the  age, 
sex,  and  diseases  of  the  patient ;  and  various  minor  changes  may 
be  made  in  accordance  with  the  changes  of  the  season. 

In  acute  cases,  where  the  digestive  function  is  so  impaired  as 
to  preclude  the  use  of  solid  food,  the  breakfast  may  consist  of 
half  pint  of  milk  or  beef  tea,  4  ozs.  of  bread,  and  one  fourth  of 
a  pint  of  tea  ;  the  dinner  and  supper  should  not  vary  materially 
fi-om  this,  except  that  when  necessary  milk  punch  and  beef-tea 
may  be  given  in  small  quantities  at  regular  intervals  (every  two, 
three,  or  four  hours). 

As  soon  as  convalescence  has  been  established,  one  or  two 
eggs,  with  toast  and  butter,  may  be  added  to  breakfast  and 
dinner. 

When  convalescence  has  been  fully  established  :  breakfast — 1 
pint  fresh  milk,  10  ozs.  bread,  6  ozs.  hominy  or  oatmeal,  2  soft- 
boiled  eggs,  tea,  coffee  or  cocoa,  with  sugar.  Dinner — 6  ozs.  meat, 
6  ozs.  bread,  4  ozs.  rice,  4  ozs.  potatoes,  sweet  or  Irisli,  4  ozs.  fresh 
vegetables,  i  pint  of  soup  or  broth,  1  oz.  cheese,  4  ozs.  dried 
fruit.  Supper — J  pint  fresh  milk,  8  ozs.  of  bi-ead,  3  ozs,  hominy, 
tea  or  cocoa  with  sugai'. 

In  hospital  service,  the  quality  of  the  meat  is  even  more  im- 
portant than  the  quantity. 

Whenever  fresh  vegetables  and  ripe  fruit  can  be  obtained  at 
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reasonable  prices,  they  should  be  served  to  tlie  convalescents  and 
chronic  cases. 

Moderate  supplies  of  vinegar  and  light  wine  or  ale  will  prove 
beneficial  in  many  casea. 

I  have  thus  endeavored  to  present  to  your  honorable  body  a 
definite  outline  of  my  views  with  reference  to  the  construction 
and  administration  of  a  hospital,  destined  to  receive  chiefly  the 
sick  pour  of  a  large  American  city. 

The  thne  to  which  ray  reply  was  limited  by  your  learned  Presi- 
dent waa  so  short,  that  many  of  the  subjects  have  not  perhaps 
I  received  that  ehiboration  which  their  importance  demands.    I 
may  be  permitted,  however,  to  hope  that  the  preceding  sugges- 
tions may  prove  worthy  of  your  consideration,  and  at  least  lead 
to  the  discussion  of  definite  lines  of  action  in  the  execution  of 
your  most  honorable  and  responsible  trust. 
With  great  respect, 
Tour  obedient  servant, 
JOSEPH  JONES,  M.D., 


LouiHanai     Tuittng    Phuiieian,    ChitrU]/ Jhnpilal.    Xia   OrUant;    ParmtrtK 
Sitrgean,  Proviitonal  Army,  Cvt\ffdcrate  Statft. 
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EXPLANATION  OF  PLATE  I. 

GBOUND  PLAN   DF   HOSPITAL,    FRONT  VIEW. 

Total  length  af  Hospital,  075  feet. 
Total  broadtb  of  Hospital,  440  feet. 
Total  oapBcity  of  Hospital,  800  beds. 
A.   Central  Administrative  bnildiaj,  105  feet  in  leagth,  7S  feet  in  breadth. 
Height  of  baBBTneut,  13  feet. 
Huiglit  of  corridor,  IS  feet. 
il.  Room  for  Doapital  stores,  blankets,  sheets,  towels,  etc.,  30  <30  foet. 
e.   (Loom  (or  storing  Hospital  bedding'.  !10  ■  <{0  feet. 
/.  Room  for  Hospital  beds,  30  x  30  teet. 

b  c.  Centra]  hall  or  corridor  dividing  the  basemeat  at  right  angles. 
Height  of  basement,  13  Feet, 
Height  of  oorridor,  12  feet 
l/hi.   Rooms  for  storing  coal,  wood  and  fistaree,  30  x  30  feet. 
j  kL  Rooms  tor  Hospital  stores  of  male,  female  and  children's  clothing,  80  x  30  feet. 
m,  Boam  for  storing  wines,  cordials,  eto,,  80x30  feet. 
n.  Room  (or  Hospital  stores, — dniga  for  Dispensatory,  80  xSO  feet. 
o.  Room  for  olicmioala,  acids,  etc, ,  for  Diapensacory  and  Chomico!  Laboratory,  and  for 

the  nianafacture  of  disinfectants.  30  x  30  feet. 
p.  Stote-room,  for  meats,  vegetables,  etc ,  for  Hospital,  37  j  x  30  feet. 
(j.  Store-ioom  for  Sour,  ai^ror,  tea,  coffee,  etc.,  37^  x  80  feet. 
B,  Kitchen.  75  x  30  feet ;  height,  13  feet. 

>.  Room  for  apparatus  regnlating  sapply  of  water  to  Hospital,  75  x  30  feet 
t.  Room  for  engine,  40  x  17^  teet. 

ti.  Ruom  tor  beating  apparatus  and  artificial  ventilation,  75  ■  30  feet;  height,  17  feet, 
n.  Room  for  engine,  40h  ITi  feet, 

bb/),e  :cee.  Main  corridors,  ninning  through  the  executive  buil'liag  and   Hospital 
at  right  angles,  and  connecting  all  parts  by  racions  o(  a  central  railroad  pro- 
vided with  tarn-tablei. 
All  the  bnsiness  of  the  Hospital,  snob  as  the  conveyance  of  sick  and  wonnded  to  the 
(Ulfeient  words ;  distribution  of  food,  medicine  and  clothing,  removal  of  the  dead,  etc, 
should  be  acoompliidied  by  means  of  the  oentral  railroad  in  the  basement  oorridor. 
B  B.  Basement  of  wards. 

The  boHDincnt  □(  the  wards  should  be  arched,  with  open  ddes,  and  Tailroad  oi  tnm- 

Height  of  basement  of  wards,  13  feet. 

Width  of  basement  of  wards,  30  feet. 

Length  of  basement  of  each  ward,  1-10  feet,  eielusive  of  centra!  transverse 
corridor  and  addition  beyond  oorridor  for  lifts  and  stairway.  TotsU  length, 
180  feat ;  breadth.  30  feet.  If  verandan  ba  erected  along  the  sides  of  each 
ward  10  feet  ia  width,  then  tbo  total  breadth  would  be  50  teet 

Height  of  basement  of  wards,  13  feet. 
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C  0  C.  Vnultfl,  or  receptacles  ot  water-closets. 

D  D  D.  Bath-room  vaultis  or  reccptacies,  tho  water  from  which  should  be  dirMted  into 
and  ttmugll  the  privy  TBulta. 

E  E,  Stairway  for  wards. 

F  F.  hitta  and  GhaiU  for  wards. 

O.  Steam  lomidry  for  femalps,  OOxlTJfeet. 

H.  Steura  liiundry  for  iii.iles.  OOx  IT4  feoC. 

1  Dead-honsefor  feraalen,  30«1T|  feet ;  13  feet  high. 

J.  Diiad-houtie  for  uuiIeH,  ISO  x  17^  feet;  13  feet  high. 
^  Stable  for  hnrsen,  etc. 

L.  WorkHbop  for  refitting  beds,  repiiiriiigr  fumiture,  etc. 

H  M.  Foontains.  The  woate  water  of  the  fountains  should  be  conducteJ  bf  sewers  co 
tbe  vaults  of  the  water- closete.  oa  bIiowq  by  the  red  lioes,  1  !  I  1  I.  The 
arrows  indicate  the  directiona  of  the  varioiw  currents  in  tho  sewers. 

N  N.  Grans  and  llowerB. 

0  O.  Main  orchftd  corridor,  eonnacling  all  the  Hospital  wards. 

Length  of  nuiin  corridor,  GT5  feet ;  breadth,  19  feet ;  height,  IS  feet. 
The  main  corridor  should  be  appropriated  to  the  business  of  the  Hospital—removal, 

transfcreuoe  of  patients,  medioines,  supplien  of  food,  otothing.  bedding,  dead  bodies. 


F  P.  8paoea  between  the  wards,  3 


Ofeot. 


The  wards  being  arran^d  altematelj  on  oach  aide  of  the  central  corridor,  the  die- 
tanoe  between  opposite  wards  oq  each  side  will  be  9(1  feet.  If  veranda.-*  10  feet  in 
width  be  built  on  the  side  of  each  word,  then  the  distance  will  be  TO  feot.  This  dietaace 
will  he  ample  for  perfect  ventilation;  and  the  sunlight  wiU  foil  fully  upon  each  struc- 
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ig  in  front  of  Hospital , 
c  Bhonld  rpct-ive   oil   tlie 


and  fucnl  mnttcrt;  from  the 
id  of  the  1.1.1111  central  pmcch- 
fountaiurt  are  couucoted  with 


The  front  n 
water-closets,  bath-rooms,  etc..  of  iv.irds  l3,  4,  7  .1 
tivc  buiUling,  dispensatory  and  kitchen.     In  the  ]i 
the  main  front  sewer. 

The  diameter  of  the  main  aewer  should  be  not  ies-s  than  four  (-(|  feet,  and  tho  iliaino- 
ter  of  the  smaller  tributary  sewers  connected  willi  the  lountjiiiis,  privic.';,  waler-ctoset* 
and  bath-rooms  should  rouge  from  one  to  two  feet. 

R  R.  Main  sewer,  ninning  in  th 

The  rear  moin  sower  should  n 
1,  a,  5,  6,  8  and  10,  and  from  1 
room,  work-shop  and  stables. 

It  will  be  observed,  that  in  tho  preceding  plan  no  newer  jki.mm  umler  iniy  wariJ  '>t 
portion  of  Vie  Ilo/pitnX  h'lildinf/t. 

It  will  also  be  observed  that  the  central  portions  of  the  Hospitil  are  occupied  liy  the 
kitchen,  and  the  arrangements  for  heating  and  supplying  the  Hospital  with  hot  and  cold 

The  dead-house  is  removed  :t5  feet  to  the  rear  of  the  stcara- laundry,  but  is  accessible 
to  all  parts  of  the  Hospital  by  the  railroad  or  Inimwii/. 

The  foUowing  b  the  plan  of  the^rsf  floor  of  tho  Hospital.     (Plate  II,) 
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EXPLANATION  OF  PLATE  IL 

PLAN   OF   FIRST  FLOOR  OF   HOSPITAL. 


A.  Ceairal  AdministTutire  Building,  fiist  floor. 
li  b,  c  e  e,  Geutral  oorrldor  or  passnj^'waj.  diriding  the  ceatral  adminixtrativo  build- 
ing' at  rij;lit  angles,  and  commuiiiciitiiig  witli  libmrj',  mueeum.  diaing-hall,  aad 
lunpliilheatre,  opemtiiig  tooms,  dispanBatorf,  and  the  pay,  sureiool,  olistetricaj 
and  medical  warda. 
Width  oC  ceutrnl  corridor,  15  feet. 
Height  of  ceatral  corridor,  18  feet. 
i  Offiue  of  president,  :H)x  30  (eot;  height,  18  feet 
«.  Office  of  treajiuret,  30  x  30  feet ;  height,  18  feet 
/.  Office  of  resident  anrgeon,  30  x  30  feet ;  huight,  18  feet. 
g.  OlBce  of  asaistant  resident  mrgeoQ,  30  x  30  feet ;  height,  18  feet. 
h.  Office  of  clerk,  UO  x  SO  feet ;  height,  18  feet. 
i.   Reception  room  for  patiente,  when  they  are  examined  for  ndmissiou  into  the  vnrl- 

ona  wards,  HO  -  30  feet ;  height,  IS  feet. 
Outdoor  patients  may  nlao  be  examined  and  proacribcd  for  at  oertiUQ  haunt  in  this 
room,  by  the  resident  surgeon  and  asaiitant  surgeon,  and  attending  phyeioians  and  sur- 

Tbe  three  rooms,  g  A  l',  should  oommnnicate  freely  with  each  other,  and  OBpcaially 
duri:ig  the  examination.  admlsBLon,  and  registration  of  palJcnts. 

The  reception  room  tor  patients  tihonld  communicate  freely  with  the  corridor  of  the 
basement,  by  a  lift  and  stoinvay. 

In  like  manner,  the  offices  of  the  preaident,  EDF{;eoo  and  treasurer  ahould  commom- 
oate  direotly  with  the  oentral  corridor  in  the  basement. 
j.  Library,  30  xM  feet ;  height,  38  feet. 

The  Library  ithoald  extend  np  to  the  roof  of  the  building,  through  the  second  etory, 
and  in  addition,  to  the  nrindows  at  the  aide,  may  bo  lighted  from  above.  Galleries  should 
run  around  the  wulLt.  at  intervals  of  13  feet,  so  that  the  whole  space  may  be  ntilited 
fur  the  preservation  of  the  Hoxpitul  records,  and  works  of  reforcuco. 

Ic.  Laboratory  of  diopensatory,  for  the  manufacture  of  medicinal  preparations  :  tino- 
tures,  syrups,  extracts,  eta. 
Dimensions  of  diapensatory  lahoratoiy.  80  x  30  feet ;  height,  18  feet. 
j.  Oencral  dlajiensatory  for  entire  Hospital,  and  for  the  ont-door  patients,  where  all 
medicines,  prescriptions,  eta,  shall  be  prepared,  in  accordance  with  the  roles  of 
the  Hospital,  by  computeot  druggiHta.  and  dispensed  according  to  the  directions 
of  the  resident  surgeon,  assistant  surgeon,  and  attending  surgeons  and  physi- 


cs Ltimeni 


Dimensions  of  general  dispensatory,  SO  x  30  feet ;  height,  IS  feet. 
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m.  DiniDK-boU  foe  officen  and  rerident  stodeate  of   EoapitiU,  30  v  00  feet 

18  feet. 
n.  Uaseum  for  tiie  preBervBtJon  of  aDatoimoal  and  pathological  apecimens. 
Dimeoeiom  of  mnaeam,  15  ■  30  feet ;  height,  38  (eet. 

The  muitciim  HhoiUd  extend  up  to  ths  roof  of  the  building,  through  the  seoond  Bbory, 
and  in  addition  to  the  windows  nt  the  side,  should  bo  lig-hted  from  above  by  a  dome, 
or  Dtberaise,  aa  in  the  ease  of  the  libcar;.  Two  galleriea,  at  interralt)  of  13  feet, 
Bbould  CUD  around  the  walls  of  the  muaeani,  so  that  the  entire  space  mn;  be  utilized, 
and  ample  room  afforded  for  the  gradual  growth  and  perfection  of  the  nnatomical  a, 
pathologicm)  collection. 

The  museuiQ  ii  located  near  the  great  amphitheatre  or  lecture  room,  bo  that  the  pro*  J 
feaaora  charged  witli  the  conduct  of  the  medical  and  clinical  lectures  may  avail  Lhent- 
delvea  of  the  si>eoimeas.  preparations,  diaseotiooB,  models,  and  drawings,  in  the  iUoBta- 
tiou  of  their  cases  and  lectariig. 

0.  Booin  fur  the  preservation  of  surgical  inatmments,  bandogres,  appliances,  ete,, 

15x80  feet;  height.  18  feet. 
In  like  manner,  this  room  should  oocnp/  a  central  position,  in  order  that  the  appll- ' 
ances  maj  be  leadil;  arailable  to  the  entire  Hospital,  and  atao  to  the  surgeoni,  whni  ^ 
performing;  operaCJous  before  the  clas.^  in  tha  amphitheatre. 

p  q.  Operating  rooms,  80  x  1.5  feet;  supplied  wiLh  operatit^  tables,  gas,  hot  and  cold 
water,  ether,  ohloroform,  diflngibleatiimilauts,  and  surgical  appliancea  for  reduc- 
ing fractures,  etc.     In  those  rooms  the  patients  to  be  operated  on  ma;  be  pn»-  ■ 
pared  before  being  introduced  into  the  amphitheatru.    These  rooms  may  oommn^ri 
nioate,  by  means  of  lifts  and  stairways,  with  the  lower  basement  corridor,  i 
that  at  all  times  they  may  be  used  in  the  reception  and  immediate  treatment  offl 
patients,  when  they  are  brought  to  the  Hospital,  with  wouniis  or  oooidellts. 

B.  Amphitheatre,  or  central  operating  and  lecture  room.     Diameter,  73  feet,  heighlL 

40  feet.      The  seats  should  bo  so  arranged  as  to  accommodate  at  least  4O0  a 

1.  Uain  entrance  from  central  hall  or  corridor.  3.  Lecture  and  operating  table  K 
bed  for  surgical  and  medical  cases.  The  amphitheatre  should  be  supplied  with  gmt  u 
hot  and  oold  water,  and  be  well  lighted  by  a  dome  above. 

C,  Chemical,  pathological  and  microscopicallaboratorj',  40x60  feet;  height,  18  feet. 

The  chemical  laboratory  should  be  devoted  to  the  microscopical  and  chemical  ei 
[nation  of  the  blood  and  urine,  and  of  the  morbid  products  of  disease,  and  should  h 
supplied  with  water  and  gas.  and  should  be  well  lighted  at  the  sides  and  above. 

The  cheraioal  laboratory  should  communicate  freely  with  the  amphitheatre,  in 
that  the  results  of  the  processes,  instituted  iu  the  investigation  of  diseaso,  may  be  im  J^ 
mediately  available  to  those  delivering  clinical  lectures  in  the  amphitheatre,  for  the  illoB- ■ 
tration  of  the  pathology  and  therapeutics  of  the  various  diseases  brought  before  thaV 
medical  students. 

The  laboratory  shonld  be  furnished  with  two  or  more  microscopes  of  standard  powtc  J 
and  accuracy,  together  with  those  reagents  aud  apparatus  which  are  speciail;  adapted.! 
to  the  investigation  of  physiological  and  pathological  ohemistry,  and  to  pharmacy  ond.l 
toxicology. 
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oom  for  olothiug  of  females  and  children,  60x3o  feet;  heig'ht, 


E,  Liiuiidry.^Drjiiig-rooin  for  dothe*  ofmaleB,  SOxSS  feet;  hei|rht.  18  feet. 

The  laundry  buUdinj;  should  be  situated  at  leaiit  35  feet  in  the  rear  of  the  laboratory 
(C).  The  baaemont  of  the  lanodrj  Hhould  be  fitted  op  with  the  most  njiproved  machin- 
ery for  woshiuK  by  steam,  and  the  most  effective  and  improred  methods  should  be  em- 
ployed in  dicing  the  cluthoa. 

F.  Diwectlcg  and  post-mortem  room,  attached  to  dead-house,  and  sitnated  immediatelj 

over  the  basement,  io  which  the  dead  are  receiveil  and  prepared  for  burial, 

and  which  communicates  with  all  ]>arts  of  the  Hospital,  by  means  of  the  oen- 

tml  roilrowl  in  the  central  bMemcnt  corridor.     The  bodies  should  be  raised 

by  a  lifl  to  the  npper  poat-mortom  and  dissecting  room.     Post-mortem  eiam- 

Inatioaa  ahould  not  be  permitted  in  the  lower  rooout.     The  post-mortem  and 

dissecting  room  should  be  freely  ventilated  by  side  windows,  and  should  alsu 

be  lighted  and  ventilated  from  the  roof  above.     The  floor  should  consist  of 

colored  tiles,  and  the  dissecting  and  post-mortem  tables  nhould  be  covered  with 

lead  or  zinc. 

In  all  large  hospitals,  situated  tn  or  near  large  cities,  many  co-ies  may  demand  the 

presence  and  iovestigBtion  of  the  eoroner,  and  the  room  now  indicated  wonld  be  the 

proper  place  for  such  inijiieats,  where  they  might  bo  conducted  quietly,  thoroughly, 

and  without  any  interruption. 

In  canes  of  poisoning,  demanding  medico-legal  investigation,  the  laboratory  <C)  would 
furnish  all  the  oenensary  facilities. 

The  dissecting-room  should  be  supplied  with  water,  and  every  arrangement  should 
be  made  to  attain  and  preserve  the  utmost  cleanlincsa. 

It  is  imposaiblu  to  over-estimate  the  value  of  careful  post-mortem  examinations  to 
the  progress  and  perfection  of  medical  science. 

Thorough  clinicol  instruction  is  irapossible,  without  post-mortem  exnminatioBB,  and 
chemical  and  microsoo[ncal  inventigation  of  the  pathological  products. 

Dimensions  of  dissecCJng  and  post-mortem  room  and  dead-house,  30  x  30  feet;  height, - 
IS  feet. 

The  dead-house  should  be  inrrounded  by  a  subntantial  iron  railing,  enclosing  a  small 
space  around,  and  no  patient  should  bo  permitted  within  or  around  this  enclosure. 
O  G.  Male  and  female  nnrgioal  pay  ward,  situated  on  the  right  and  left  of  the  central 
administrative  building. 
Length  of  ward,  150  feet ;  breadth,  30  foet ;  width  at  veranda,  10  feet ;  height 
of  ward,  18  feet     Capacity,  40  beds. 
H  H.  Male  and  female  surgical  wards,  situated  on  (he  right  and  left  of  the  amphitheatre, 

and  contiguous  to  operating  rooms,  150  x  30  feet ;  18  feet  high. 
I,  Male  ward  for  treatment  of  diseoaes  of  nervons  system,  1-50  '30  tect;  IS  feet  high. 
J.  Male  ward  for  treatment  of  diseases  of  skin.  150>i30feet;   IS  feet  high. 
K.  Hale  word  forthe  treatment  of /eocr*,  1.10x30  feet;  18  feet  high. 

By  this  arrangement  the  ward  devoted  to  the  treatment  of  fevers  will  be  as  tar  M 
poesible  iHolated  from  the  remainder  of  the  Hospital. 
L.  Female  obstetrical  ward,  150x30  feet;   18  feet  high. 
M.  Female  medical  ward,  1.10  x  30  foet ;  18  feet  high. 
K.  Word  for  children,  150  x  30  feet :  18  feet  high. 
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0  0.  Kucaes' rooms,  attached  to  each  word,  with  window  aommiuidiag  ward,  10  k  10 
feet;  18  tuet  high. 

P  P.  Ward  lihr.iry  and  reading'  room,  for  pieserracion  of  eiiiie  book*,  Bmall  t«s(  chest, 
iaatrumeDts,  also  buolu  for  patleDM,  10  x  10  feet ;  IS  feet  high. 

Q  Q.  Stairway  onmmuaicatiiig  with  boHemeut  and  with  aeooud  story,  S  x  13  feet. 

B  B.  Mesa-room  and  B:;uller7,  15x15  feet. 

S  3.  PresB-room  for  clothing,  etc.,  5  k15  feet,  ammged  with  shelves,  etc. 

T  T,  Lift,  or  elevator,  extending  from  basement  to  second  lloor.  U  it  should  be  proc- 
tlaibla  to  arrange  the  lift  nnd  stairway  together,  in  the  space  indicatod  on 
either  aide,  or  in  the  centre,  nnd  so  as  to  occupy  not  more  than  l.'ii.')  feet,  then 
the  other  spooo  might  be  made  available  for  the  assistant  nureea,  a£  a  dormi- 

IJ  U.  PriTlcs,  or  water-cloaeta,  and  word  aiiika.  with  cutruice  and  windows. 

Dimension  of  water-closet  snd  ward  siiik,  10  x  10  feet ;  of  ventilated  lobbies  con- 
nected with  water-closet.  5x6  feet. 
T  7.  Bath  and  ablution  rooms,  10x10  feet;  ventilated  lobbiaa  connected  with  bath- 
rooms, 5  «  5  feet. 

Total  length  of  detached  building  or  Hospital  pavilion,  including  central  corridor, 
and  eitenaion  beyond  corridor  for  raees-rooai.  etc,  180  feet. 

Length  of  each  word.  150  feet ;  breadth,  30  feet ;  height,  18  feet ;  capacity,  40 
beds  -,  cubic  Bpaoe  pf^r  bed,  2'250  ftiot ;  20  beds  on  each  sida  oC  ward. 

Ten  windows  on  each  side  of  ward  and  two  windows  at  each  end. 

Breadth  of  windows,  S  feet ;  height  of  windows,  17  feet.     One  window  to  tvra 
patients. 
W  W.  Fiazxa,  or  open  gallery  or  veranda,  on  each  aide  of  ward:    length,  1*0  feet; 
breadth,  10  feet ;  height.  1^  feet.     The  verandas  may  be  used  for  the  e 
of  the  patients,  and  also  for  sitting  and  reading. 

Capacity  of  Brat  floor  of  Hospital,  10  wanJa,  40  beda  each :  total,  400  beds. 

The  following  is  the  plan  of  the  second  floor  of  the  Hospital : 
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EXPLANATION   OP  PLATE  III. 

PLAN   OF   SECOND   FLOOR   OF   HOSPITAL. 

A.  Central  AdminiHtrntive  building,  aeconil  Soot. 

bb,ee.  Central  hnll  or  corridor,  cotuieating  all  parte  of  Hospital :  width,  15  feet ; 

bEigbt,  18  feet. 
dejkmnopiimiicn.  Sleeping' apartmeata of realdentfltadents.     I>imciiBion of eaoh 

Btndent's  room,  30  x  1.1  feat ;  1 8  feet  high. 
ff.  Sleeping  apartment  of  resident  Hargeon,  30  ■  30  feet ;  18  feet  high. 
h    Sleeping  apartment  of  osaistaali  resident  iuigeoa,  'M  x  HO  teet ;  18  fast  bigti- 
/.  Sleeping  apartment  of  treasurer,  30  <  30  feet ;  IS  feet  high. 
g.  Sleeping  uparttneut  of  dmggist,  30  X  30  feet )  18  feet  high. 
L  Library, 
r.  Museum. 

B.  Dome  of  amphitheatre,  75  feet  diameter. 

C.  Male  medical  pay  ward,  150x30  feet;  IS  feet  high. 

D.  Fem:t1e  medical  pny  ward,  150  nSO  feet;  18  feet  high. 

E.  Male  e;c  and  ear  ward.  150  x  30  feet ;  18  feet  high. 

F.  Female  eye  and  ear  ward,  ISO  k  30  feet ;  18  feet  high. 
Q.  Male  ward,  diaenaes  of  heart,  lungs,  kidneys,  etc. 
H.  Female  ward,  diseawi  of  heart,  lungs,  kidneys,  etc. 
I.  Male  word,  thkia  aflfeotiona  And  venereal  diiieases. 
J.  Female  ward,  gkin  affections  and  venereal  dtaeaaea. 
K.  Mate  ward,  fevers. 
L.  Word  for  ohildren. 

Of  course  the  relative  distribution  of  the  patients  and  diBeo-'tes  to  dilTerent  wards 
mu«t  dcjiend  to  a  great  extent  upon  the  number  aud  character  of  the  prevailing  diaeaaea. 
O  O.  Room  for  ward  nuree,  10  <  10  feet ;  18  feet  high. 
PP.  Itoomfor  ward  library,  etc,  tOxlO  feet;  IS  feet  high. 
Q  Q.  Stairway  oommookntii^  with  basement,  S  x  15  feet. 
It  R.  Mess  room  and  ecnllory,  ISx  15  feet. 
S  S.   PrcBti  room  for  clothing,  etc.,  5  k  15  feet. 

T  T.  Lift,  or  elevator,  extending  from  Beoond  floor  to  basement,  5  x  15  feet. 
n  U.  Watei-ctosets.  10>  10  feet. 
V  V.  Bath  and  ablution  rooms,  10  -  10  feet 
W  W.  Verandas,  140  .  10  feet. 

Large  iron  tanks  shonld  sarmount  the  central  administrative  building  for  the  distri- 
bution ot  water  to  all  parta  of  the  HoBpital,  in  case  the  water-works  of  the  city  are 
without  the  ncceasaty  power. 

The  apparatus  and  engines  for  the  regulation  and  circulation  of  the  hot  and  cold 
water  should  be  situated  centrally  under  the  amphitheatre  and  laboratory,  as  indicated 
in  the  preceding  plans. 
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EXPLANATION  OP  PLATE  IV. 


PLAN   OP   EACH   WARD   VS  ENTIRE  HOSPITAL. 

Leii^  of  each  ward,  ISO  feet. 

Breadth  of  each  word,  30  feet. 

Eeight  of  ouch  ward,  18  feet. 

Capatnty  of  ea^h  vard,  40  beds. 

Oabia  Kimoe  per  bed.  3350  cubic  ieet. 

Two  open  firH-plaoea  in  eaoh  word. 

Twenty  beds  on  eaoh  side  of  ward. 

Two  beds  between  each  window. 

Ten  wiodowH  on  eacb  eidc. 

Two  windows  at  the  end. 

Breadth  ot  windowH,  5  feet. 

Height  of  windows,  IT  feet. 
The  windows  BhouU]  extend  from  sis  incheaof  the  floor  to  six  inches  of  the  ceiling 
of  the  ward. 

Nnnea'room,  10 »( 10  feet. 
The  nurses'  coora  shoaJd  comnuind  a  view  ot  the  entire  warf  by  means  of  a  window. 

WunllibriLr;,  10x10  feet.     If  deemed  desirable,  this  room  may  also  be  used  for 


feet. 


Water-closet.  10  ■  10  feet. 
Bathroom,  10x10  feet. 
Ventilated  lobby  leailiug;  to  privy  or  to  bath-ri 
Length  of  ward  veranila.  UO  feet ;   breadth,  10  feet. 
Width  of  central  corridor,  l.i  feet. 

Length  of  additiou  to  ward  boyoud  corridor,  and  devoted  to  n 
room,  lifts  and  stairway,  l.'j  feet ;   breadth,  30  feet. 

See  also  eiptanatinn  accompanying  Plate  IV. 

The  following  Plate  V.  gives  a  profile  view  of  eieb  detached  buildiog 
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EXPLANATION    OK    IlLEVATIOX, 

<  I K     PliUfJLE    OF    EACH    DETACHED     PAVILION   OR     HOSPITAL 
BtTILDINO   AS   IN   PLAN    NO.    4. 

Eibch  delached  pavilion  or  Hospital  bailding-,  iucluding  the  centrBl  comdoruid  meat 
room,  would  present  the  following  dimeoBioas  : 

Total  length,  180  feet. 

Breadth  withont  verandas,  30  feet. 

Breadth  with  veraodaa,  50  feet.  • 

Length  of  wards.  150  feet. 

Breadth  of  warda,  30  feet. 

Breadth  of  oiirridor,  10  feet. 

Length  of  detached  portioti  for  meas-room,  etc,  10  feet. 

Breadth  of  detached  portion  (or  mesB-room,  eta.,  30  feet. 

Capacity  of  each  ward.  40  beds, 

Cnpaoitj  of  eiicb  detaehed  building  or  pavilion,  80  beds. 

Capacity  of  Biat  floor  of  entire  Hoapitol,  10  wards,  400  beds. 

Capacity  of  second  floor  of  entire  Hospital,  10  words,  400  beds. 

Total  capacity  of  entire  Hospital.  20  wards,  800  beds. 

Height  of  basement,  1'3  feet. 
The  basement  beneath  the  wards  shoold  be  entirely  open,  ao  as  to  Rdmit  of  the  freest 
circulBlJon  of  the  air. 

The  basement  of  the  wards  should  be  used  for  commmiioation  as  speoifieil,  and  nlso 
for  exercise  of  patients  in  hot  and  wet  weather.     The  basement  of  each  pavilion  should 
■e  directly  with  the  ceatcnl  eieoutive  bnilding. 

Ileiffht  of  flret  floor  of  wards,  18  feet. 
Height  of  second  floor  of  wards,  18  feet. 

Total  height  of  eaoh  pavilioD  or  detached  Hospital  biilldiog.  including  roof  and 
floor,  GO  (siity)  feet. 
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HOSPITAL   COKSTRTJCTION 
AND    ORGANIZATION. 


CASPAR    MORRIS,    M.D. 


(The  subject  of  hospital  construction  is  one  which  has  recently 
claimtd  great  attention,  yet  not  ao  great  aa  its  importance 
demands.  There  has  been  mnch  discussion  of  theoretic  princi- 
ples, and  many  buildings  have  been  erected  in  which  these  have 
been  brought  to  the  test  of  practical  experiment;  not  always 
with  successful  results.  The  interests  at  stake,  the  expendi- 
ture involved,  and  the  irremediably  injurious  influence  of  errors 
in  construction,  give  rise  to  a  sense  of  serious  responsibility,  as- 
sumed in  the  expression  of  opinion  and  suggestion  of  plans,  es- 
pecially at  a  period  when  views  are  so  unsettled  as  at  present ; 
when  one  who  had  devoted  much  time  to  its  consideration,  and 
enjoyed  unusual  advantages  for  the  accumulation  of  knowledge 
on  the  subject,  declares  that  no  permanent  or  costly  building  will 
ever  be  erected  hereafter  for  the  treatment  of  disease,  except  as 
a  monument  to  the  pride  of  some  aspirant  for  posthumous  fame  ; 
when  we  are  told  by  competent  and  honest  observers  that  the 
massive  and  costly  Ijuildings  erected  within  a  few  yeam  in  Paris, 
for  tiie  Hotel  Dii-ii,  will  never  be  occupied  ;  and  that  the  exten- 
sive and  imposing  structures  put  up,  withoutany  restriction  upon 
the  money  expended,  for  St,  Thomas's,  in  London  ;  those  con- 
structed by  the  commissioners  of  tlio  British  nation  at  Nolley, 
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and  those  uudf?r  private  local  auspices  at  Leeds,  have  each  soi 
serious  deEect  in  arrangement  or  construction.     Yet  the  growth. 
of  population  requires  that  additional  accoraraodacion  shall  be 
provided ;  advance  in  social  science  demands  that  the  improve- 
inents  in  architecture  and  economy  shall  be  made  available  f( 
the  benefit  of  the  sick  ;  and  the  dilapidation  of  old-  struci 
requires  that  new  ones  should  be  substituted  for  them. 

It  becomes  necessary  to  take  a  survey  of  a  wide  field  before 
determining  on  any  plan  of  action,  and  one  cannot  indulge  the 
expectation  of  avoiding  all  error  in  conclusions,  or  hope  that  in 
the  experiments  of  improvement  there  may  not  be  some  point  in 
which  change  may  fail  to  be  an  advance ;  and  it  is  certain  that 
our  experience  will  afford  a  fresh  starting  point  for  progress,  and 
that  future  improvements  will  be  based  on  our  failures.  Th< " 
problem  to  be  solved,  in  this  as  in  all  other  human  interest) 
is,  how  the  largest  amount  of  good  may  be  secured  with  1 
smallest  amount  of  disadvantage  for  any  given  expenditure 
power :  and  here,  as  in  most  cases,  money  is  the  representative 
power. 

It  is  not  my  design  to  engage  in  debate  upon  the  priiyji- 
pies  involved,  nor  to  enter  into  scientific  discussions  or  state- 
ments ;  knowing  only  too  well  my  want  of  qualification  or  ability 
for  either.     Having  been  conversant  with  the  inception,  construe 
tion,  and  development  of  a  hospital,  which,  within  fifteen  years, 
has  grown  from  a  few  beds  in  a  private  house  to  a  structure  witli 
a  capacity  for  three  hundred  beds ;  having  participated  in  thi 
conferences  over  the  plans  adopted,  and  watched  the  practici 
working  in  conformity  with  them,  it  is  my  simple  purpose 
offer  to  you  these  plans,  with  some  suggestions  of  change 
accordance  with  the  requirements  of  the  position  in  which  yoa! 
are  placed,  and  othera  which  present  themselves  as  probabi 
improvements. 

I  have  myself  as  an  individual  no  claim  to  any  originality; 
The  plan  presented  as  the  basis  of  this  paper  is  essentially  thai 
of  the  Hospital  of  the  Protestant  Episcopal  Church  of  Phila- 
delpJiia,  which  plan  was  the  result  of  much  laborious  thought 
and  consultation  between  the  accomplished  and  experienced  ar? 
chitect  Mr.  Samuel  Sloan  and  the  committee  to  which  was 
trusted  the  construction  of  that  building.  Messrs.  John  Wi 
and  John  C.  Cresson  brought  to  tlie  service  the  benefit  of  int 
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gent  and  cultivated  minds,  with  great  practical  ability  and  ck'ai- 
iiess  of  perception,  and  much  experience  in  detail  of  building  ;  to 
which  Proressor  Creason  added  rich  Bcientitic  stores,  accnmulated 
during  a  life  devoted  to  such  pursnita.  Bishop  Stevens,  then 
Rector  of  St.  Andrew's  church,  and  retaining  still  hia  intereat  in 
the  medical  profession,  in  which  he  had  acquired  eminenoe 
before  entering  holy  orders,  was  also  an  earnest  fellow  laborer. 

Dr.  Edward  Hartahome  added  to  similar  endowments  and  ac- 
quirements the  advantage  of  many  years'  experience  as  pliysi- 
cian  to  the  Eastern  Penitentiary,  and  one  of  the  surgeons  of  the 
Pennsylvania  Hospital  and  the  Wills'  Hospital,  and  contributed 
also  the  results  of  much  study  of  the  subject  of  hospital  con- 
struction, and  very  extensive  observation  of  the  buildings  of 
Europe  devoted  to  the  service  of  the  sick,  and  of  the  modes  of  ad- 
ministration. Nor  was  it  only  in  the  original  preparation  of  the 
plan  on  which  fifteen  years  ago  the  central  building  for  adminis- 
tration was  erected  with  one  pavilion  of  two  stories  with  an  attic, 
that  these  gentlemen  manifested  their  ability.  The  experience 
of  those  fifteen  years  of  actual  use  was  brought  into  service  in 
the  construction  of  the  pavilion  now  in  process  of  erection. 

Tlie  result  of  those  many  yeai'S  of  trial  suggested  but  few 
modifications ;  and  those  not  essential.  The  changes  in  the  detail 
nf  that  plan,  which  are  here  proposed,  are  snch  as  approve  them- 
selves to  my  own  judgment,  as  improved  application  of  the  prin- 
ciples on  which  that  hospital  was  undertaken,  and  the  extension 
of  the  application  of  the  same  principles  to  the  wider  aervice  in- 
quired in  the  present  case.  The  object  has  been  to  present 
a  plan  which  should  combine  simplicity  of  arrangement,  with 
adaptation  to  the  various  sei'vices  to  be  performed  ;  solidity  and 
durability  with  lightness  and  airiness  of  construction  ;  compact- 
ness, with  enough  of  extension  to  secure  the  combination  of  ease 
of  administration  with  ample  space  ;  and  to  avoid  everything 
which  should  promote  vitiation,  or  contamination  of  the  atmos- 
phere, or  afford  points  at  which  there  might  be  possible  any 
accumulation  or  concealment  of  fonl  or  refuse  matter  to  become 
a  cansH  of  depravation  of  the  air. 

Dr.  Robert  S.  Knight,  who  has  devoted  many  years  to  the  prac- 
tical working  of  the  Hospital  of  the  Protestant  Episcopal  Church, 
as  Superintendent,  has  kindly  furnished  many  valuable  hints, 
the  result  of  his  intelligent  and  careful  observation. 
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With  these  preliminary  remarks  we  are  prepared  to  enter  inl 
the  consideration  of  the  queationa  propounded  in  your  letter  of 
inquiry. 

The  first  question  proposed  in  your  letter,  requesting  opinions 
on  the  best  plan  for  tlie  constraction  of  a  hospital  for  city  servioe, 
"is  the  clioiee  between  thepavilion  system,  which  admits  build- 
*'  ings  of  two  or  more  stones  in  height  permanently  constrncted, 
"of  which  the  Herbert  Hospital  in  England,  and  several  in  this 
"country,  may  be  considered  good  modern  types,  and  the  bar- 
"^rack  system  of  one  story  structures,  destructible  in  whole  or  in 
"part,  which  were  so  successfully  used  in  the  late  war,  but  of 
"which  no  extensive  and  prominent  example  is  now  in  opera- 
"  rion." 

Two  subjects,  not  necessarily  connected,  are  included  in  tlli 
([uestion.  A  building  of  only  one  story  may  be  easily  destruci 
ble,  and  designed  for  only  temporary  use,  or  may  be  more  pei^ 
maneut  in  its  character  ;  and  some  of  the  argnments  advanced  in 
favor  of  the  single  story  do  not  of  necessity  involve  the  question 
of  its  being  destructible  ;  while  the  most  permanent  two-storied 
structure  is  susceptible  of  removal  of  the  plaster  and  floors 
whenever  necessary,  and  is  thus  made  virtually  a  new  building. 
One  answer  to  both  is  spontaneously  suggested  by  the  term 
"City"  in  the  proposition. 

A  ciXy  hospital  must  be  adapted  to  the  requirements  of 
life,  and  must  be  constructed  on  the  same  principles  as  the  cH 
itself. 

Light,  air,  and  space  are  essential  to  life ;  and  a  ceriat 
amount  of  each  is  absolutely  necessary  to  existence.  The  moi 
ample  the  supply  of  air  and  light  and  the  wider  the  range 
space  enjoyed  by  each  individual,  the  more  robust  the  heall 
and  the  greater  the  enjoyment ;  provided  in  securing  these, 
does  not  sacrifice  other  interests,  each  also  important,  thonj 
not  in  the  same  degree. 

The  healthy  residents  of  a  city  are  well  aware  of  this,  and 
they  possess  the  ability,  avail  themselves  of  the  advantages 
wider  space  to  secure  increase  of  light  and  air,  and  only  abandi 
it  to  obtain  other  advantages. 

But  the  necessity  of  concentrating  action,  and  romhining  in 
concerted  effort  for  business  purposes,  compels  a  majority  of 
them  to  sacrilice  the  comfort,  and  elegance,  and  superior  advj 
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tages  in  rt-lation  to  health,  of  villa  and  enburban  dwellings,  and 
to  mass  their  houses  on  the  smallest  area  which  furnishes  the 
requisite  amoant  of  light  and  air,  in  order  to  economize  time  and 
strength  in  the  co-operative  pursuit  of  common  purposes.  So 
mast  the  sick  and  wounded  of  snch  a  population  submit  to  sim- 
ilar concentration  in  order  to  secure  advantages  which  cannot  be 
had  without  such  sacrifice.  Aa  this  concentration  is  necessary 
for  the  business  of  life  during  health,  bo  is  it  equally  in  times  of 
sickness  in  order  to  secure  the  greatest  amount  of  provision  of 
means  for  recovery  of  health.  The  supply  of  medical  and  sur- 
gical attendance  and  nursing  is  limited,  and  cjinnot  be  spread 
out  indefinitely  in  proportion  to  the  increased  demand  conse- 
quent upon  this  aggregation  of  the  population  in  masses  for  the 
sake  of  convenience  in  the  transaction  of  bnsineas. 

As  in  active  life,  wide  spaces  between  dwellings  and  large  sized 
apartments  promote  the  comfort  and  health  of  tlie  occupants,  but 
the  necessities  of  business  convenience,  and  economy  of  labor  and 
expenditure,  require  the  surrender  of  all  that  is  not  absolutely 
essential,  and  the  construction  of  houses  which  occnpy  a  smaller 
extent  of  surface,  and  are  placed  floor  above  floor ;  and  the 
mutual  benefit  derived  from  this  compression  of  population  into 
the  smallest  space  compatible  with  health,  more  than  compensates 
for  the  sacriflce  of  other  advantages  which  it  invol  ves ;  so  in  the 
city  of  the  sick  it  is  necessary  to  submit  to  as  much  concentration 
as  can  be  secured  without  an  undue  abandonment  of  that  which 
is  of  fundamental  importance,  the  proportion  of  light  and  air, 
and  space  essential  to  the  restoration  of  impaired  health.  It 
were  as  impracticable  to  distribute  the  number  of  sick  and 
wonnded  accumulated  within  the  densely  populated  precincts  of 
a  city,  with  its  proportionably  increased  cause:*  of  disease  and 
accident,  over  such  an  area  as  would  provide  for  each  the  amount 
of  space  they  would  enjoy  in  a  rural  district,  as  it  would  be  to 
rarry  on  the  mercantile  operations  of  a  great  emporium  of  com- 
merce, or  the  labors  of  a  great  mechanical  or  manufacturing 
centre,  with  a  similar  disregsird  to  the  requirements  for  concen- 
trated action.  It  is  readily  granted  that  a  village  of  cottages, 
with  commodious  arrangements,  and  airy,  large  apartments  ap- 
propriated to  the  use  of  the  sick,  with  a  nurse  for  every  haJf 
dozen  cases,  and  proportional  supply  of  m(!dical  and  surgical 
skill,  would  return  a  per  rentage  of  mortality  vastly  less  than 
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that  supplied  by  crowded  wards ;  just  as  a  rural  district  or  t 
lage  doea  less  than  large  towns.  Utopian  in  the  UigliusC  dt!j 
08  auch  a  suggestion  is  recognized  to  be,  it  is  scarcely  leas  pn 
ticable  than  the  plan  of  oue-atory  bajrack  buildings  for  citj 
hospitals.  But  concentration  and  crowding  are  not  synonymous* 
terras,  and  no  argument  is  pivseuti'd  for  crowded  wards.  When 
the  ample  floor  and  air  space  of  properly  constructed  wards  iu 
modern  hospitals,  and  the  convenience,  and  appliances  for  the 
comfort  and  nursing  of  the  sick  collected  there,  are  placed  in 
contrast  with  the  dark  and  illy  ventilated  rooms  and  houses  to 
which  the  poor,  for  whom  these  hospitals  are  provided,  are  accus- 
tomed, and  in  which  they  are  compelled  by  the  necessity  of  their 
occupations  to  dwell,  it  must  be  acknowledged  that  they  are 
furnished  with  advantages  in  them,  which,  in  comparisou,  are 
almost  as  great  as  those  of  the  imaginary  village. 

Carefully  conducted  observations,  made  in  a  wide  field  aud 
through  many  years,  by  numerous  and  unconnected  persons 
well  qualified  for  the  task,  have  furnished  us  with  data  on 
which  to  found  our  calculations  ;  and  these  have  been  adapt^^l. 
Dot  to  the  production  of  a  minimum,  providing  for  every  patient 
the  smallest  amount  of  comfort  compatible  with  existence,  but 
to  the  provision  of  the  largest  amount  consistent  vrith  due 
economy  of  labor  and  expenditure.  In  wards  such  as  are  l  ~ 
posed  the  most  ample  supply  of  light,  air,  and  space  is  affords! 
The  economy  practised  is  only  in  the  grouping  the  patients  i 
common  wards,  in  order  to  diminish  the  number  of  nurses  re- 
quired, and  lessen  the  labor;  and  by  grouping  many  wards 
together  to  curtail  expense.  Every  bed  in  a  well-constmcted 
hospital  is  provided  with  at  least  100  square  feet  of  floor  space, 
in  order  to  furnish  ample  room  for  the  comfort  of  the  patient 
and  for  the  convenience  of  the  nurses  in  rendering  the  necessary 
services ;  and  from  1,200  to  1,600  cubic  feet  of  air  space  for  each 
patient  is  believed  to  be  no  more  than  sufficient  for  the  main- 
tenance of  the  proper  jimrity  of  the  air,  with  the  best  arrange- 
ments for  constant  change.  ^h 

From  twenty -four  to  thirty  is  the  number  of  patients  thatlfl 
is  found  proper  to  place  iinder  the  supervision  of  one  head  nnrsa^ 
and  this  number  is  collected  in  one  ward  ;  while  iu  conjunction 
with  the  various  apartments  accessary  to  such  a  ward,  room  for 
ten  more  may  be  found  within  the  area  necessary.     Every  sucU._ 
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wuid  is  in  truth  a  hospital  in  itself  ;  and  every  g<?neral  hospital 
ia  but  an  aggregation  of  such,  each  being  repeated  till  a  sufficient 
number  of  stiuctnrea  is  provided  for  the  patients  it  is  designed 
to  accommodate.  The  question  now  before  us  is,  shall  the  num- 
ber of  wards  necessary  be  spread  ont  upon  the  one  level,  each 
wai-d  separated  from  the  other  by  a  space  at  least  double  its 
height)  or  shall  the  same  amount  of  floor  and  air  space  be 
funiished^by  superimposing  one  ward  upon  another  J 

"  It  has  been  laid  down  as  an  axiom  by  the  Cliirurgical  Society 
of  Paris  in  1864  that  the  clear  space  in  which  a  hospital  should 
stand,  should  not  afford  a  less  area  than  nearly  640  square  feet 
to  each  patient,  that  is  to  say,  tliat  a  hospital  for  eighty  patients 
should  stand  in  the  centre  of  an  acre  of  ground ;  and  they 
further  said  that  the  proportional  ai-ea  should  be  greater  as  the 
number  of  patients  increases." 

This  calculation  has  reference  to  the  usual  system  of  many- 
storied  buildings.  It  cannot  be  conceded  that  surface  covered 
by  buildings  occupied  by  sick,  even  though  they  be  of  only  one- 
story,  can  be  reckoned  as  vacant  space.  The  same  proportion  of 
space  unoccupied  must  be  allotted  to  one-story  structures  as  to 
those  of  greater  elevation,  and  thus  an  acre  of  ground  would  be 
required  for  every  separate  building.  The  original  outlay  for 
land,  always  a  very  important  item  of  expenditure,  must  there- 
fore be  double  for  one-storied  structures  to  that  which  would  be 
necessary  for  two.  The  considemtion  of  tlie  question  of  perma- 
nent or  temporary  buildings  is  distinct  from  that  of  one  or  more 
stories,  and  will  claim  attention  hereafter.  In  the  case  of  the 
Johns  Hopkins'  Hospital  the  land  having  been  already  acquired, 
the  cost  of  purchase  need  not  be  taken  into  consideration. 

But  in  grading  of  grounds,  excavation  for  foundations  and 
sewerage,  provision  for  conveyance  of  beat  and  artiticial  light,  for 
the  distribution  of  food,  and  nearly  all  the  various  forms  of  ser- 
vice, and  for  rooting,  the  cost  is  the  same  for  the  building  of  one 
story  as  for  that  of  two.  The  cost  of  nursing  and  support  might 
almost  be  said  to  increase  with  the  square  of  the  distance,  and 
the  difficulty  of  supervision  and  administration  in  the  same  pro- 
portion. 

The  safety  of  the  suiTounding  neighborhood,  and  the  prob- 
ability of  restoration  of  patients  themselves,  should  not  be 
placed  in  jeopardy  by  any  considerations  of  economy  in  exjiund  - 
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tnre  either  for  land  or  building,  or  in  subsequent  administration  ;J 
but  if  it  is  possible  to  secure  the  reqaisite  floor  and  air  space  for  I 
any  given  nmnber  of  patients  without  the  disadvantages  con- 1 
nected  with  this  diffusion  over  an  unnecessarily  wide  extent! 
of  surface,  and  without  incurring  the  risk  oE  injurioua  resultsf 
from  position  or  crowding,  it  is  certainly  proper  to  do  so. 

There  can  be  no  justification  of  undue  crowding;  but  thisi 
may  be  effected  as  certainly  in  one-story  buildings,  placed  side  I 
by  side,  as  when  wards  of  the  same  capacity  are  built  the  one  1 
above  the  other.  No  greater  number  of  patients  can  be  received  I 
into  tlie  same  sized  ward  in  the  one  position  than  in  the  other  j  I 
and  the  fact  that  two  wards  are  supported  by  the  same  founda^  I 
tion  and  sheltered  by  the  same  roof,  is  no  objection,  provided  I 
they  are  properly  separated  from  each  other.  Isolation  is  the  I 
object  aimed  at ;  and,  if  this  be  secured,  economy,  in  construo-  I 
tion  and  convenience  of  service,  may  be  perfectly  justifiable. 
The  objection  to  placing  one  ward  above  another  is  founded  I 
chiefly  on  the  supposed  increased  facility  for  the  transmissioa  | 
of  foul  or  contaminated  air  from  one  to  the  other  in  this  posi-  [ 
tion ;  and  on  the  increased  freedom  of  ventilation  afloided  by  J 
ridge  openings,  wliich  cannot  be  had  in  the  lower  wards  of  two-  1 
storied  buildings. 

The  transmission  of  mtasmal  influence,  whatever  that  may  ] 
l>e,  is  not  any  more  in  an  upward  than  in  a  lateral  direction. 
It  is  earned  by  currents  of  air,  or  on  the  persons  and  clothing  | 
of  those  exposed  to  it,  and  in  sponges,  and  dressings,  and 
instruments  ;  and  if  these  pass  laterally  from  the  source  of  con- 
tamination, the  effect  will  be  transmitted  by  lateral  passages 
as  surely  as  by  vertical.  In  illustration  of  this,  it  may  be  t 
proper  to  refer  to  the  fact  asserted  by  good  authority,  that 
at  the  Royal  Victoria  Hospital  at  Netley  near  Southampton, 
England,  where  the  wards  and  corridors  are  so  improperly  con- 
structed as  io  favor  communication,  the  opening  of  an  abscess 
filled  with  a  peculiarly  offensive  fluid  in  one  ward  was  promptly 
recognized  in  another  on  the  same  floor  at  the  distance  of  one- 
third  of  a  mile.  If  the  corridors  are  made  sufficiently  long, 
wide,  high,  and  open,  and  the  system  of  ventilation  in  the  wards 
is  properly  arranged,  all  the  currents  will  bii  from  the  corridors 
into  the  wards,  and  thus  there  will  be  no  communication  from 
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one  wai-d  to  another,  whether  they  be  placed  above  or  beside 
each  other. 

This  arrangement  of  currents  18  the  only  available  mode  of 
preventing  diffusion.  Even  with  the  most  perfect  arrangfuient 
it  is  impossible  to  secure  absolute  immunity.  An  incident, 
occurring  within  my  own  knowledge,  will  exhibit  the  potency 
of  the  cause  of  contamination  and  the  facility  of  diffusion, 

A  passer  on  the  street  heard  a  tap  at  a  window,  and,  panaing, 
it  was  thrown  up,  and  a  gentleman,  seated  within,  said :  "  Are  you 
afraid  of  varioloid  J "  the  passer  replied :  "Yes,  but  draw  down 
the  sash  and  I  wCl  talk  to  you."  It  was  done  immediately,  yet 
in  due  time  to  prove  the  source  of  poisoning,  he  sickened  with 
the  disease.  This  was  lateral  diffusion  ;  and  while  it  shows  the 
subtle  nature  of  the  miasm,  and  the  necessity  for  adopting  every 
guard  against  it,  proves  that  all  that  can  be  done  is  ineffectual  to 
annihilate  the  influence.  The  outer  air  rushing  into  the  room, 
that  from  within  escaped  by  a  counter  current  through  the  same 
opening. 

There  should  be  no  channels  of  communication  between  wards, 
which  it  is  possible  to  dispense  with,  whether  the  connection  be 
lateral  or  vertical,  and  the  warming  and  ventilation  of  each  should 
be  entirely  independent  and  isolated.  In  proportion  to  the  free- 
dom of  escape  of  the  air  of  a  ward,  by  combustion  in  open  (ires 
with  vertical  chinmeys,  and  through  properly  adjusted  flues, 
will  be  the  necessity  for  the  supply  of  an  equal  amount  of  that 
wliich  is  fresh  and  pure,  which  will  flow  in  by  every  opening. 
With  such  currents  setting  strongly  toward  the  fii'e-places  and 
ventilating  flues,  the  products  of  respiration  and  cutaneous 
exhalation  and  other  contaminating  influences  will  be  carried  by 
them  to  these  points,  and  will  have  no  opportunity  for  escape  to 
other  wards  by  comdors  or  other  channels  of  communication. 

When  tlie  subject  of  heating  comes  under  consideration,  it  will 
be  found  that  the  difficulty  of  supplying  properly  warmed  air  to 
one-storied  structures,  with  ridge  openings,  is  much  greater  than 
to  wards  of  the  same  area  with  appropriate  substructions  to 
afford  accommodation  for  the  arrangements  to  furnish  moder- 
ately heated  pure  air  from  without ;  while  the  open  fire-places, 
with  tall  chimneys  in  two-storied  pavilions,  create  a  demand  for 
this  fresh  supply  more  uniform  in  its  operation  and  more  sub- 
ject to  control,  and  less  disturbing  to  the  sensations  of  the  occn- 


184 


M0KSI9. — PLANS   FOB  THE 


,  panta  than  ridge  openings.  With  the  arrangements  whicli  are 
proposed,  and  which  will  be  described  when  the  constraction 
of  the  ward  is  under  consideration,  it  is  believed  that  the  flow 
of  air  outward  will  be  through  the  chimneys  and  fire-places 
and  flues;  and  thus  the  air  which  has  been  exhausted  of  its 
vitalizing  principles,  and  contaminated  by  the  exhalations  of 
the  sick,  will  be  carried  off  by  them  witliout  transmission  to 
other  wards,  whether  above,  below,  or  at  the  one  side. 

The  experience  not  only  of  private  dwellings  but  of  public 
institutions,  in  which  many  persons  are  brought  under  one 
roof,  is  very  strongly  in  favor  of  the  superposition  of  one 
story  upon  another.  Not  only  are  the  u]iper  rooms  more 
light,  and  cheerful,  and  airy,  but  they  are  also  more  healthy. 
Army  experience  confirms  this  also.  In  buildings  provided  for 
troops,  even  in  miasmatic  districts,  those  raeu  who  occupy  the 
upper  floors,  are  less  subject  to  disease  than  those  on  ground 
floors,  wliich  would  not  be  the  case  if  that  malarious  inHuence 
ascended  ;  and  travellers  are  aware  that  in  foreign  cities  the  upper 
floors  of  hotels  are  appropriated  to  the  best  apartments  ;  those 
on  the  two  lower  floors  being  considered  less  healthy  than  those 
above.  It  is  a  well  established  fact  that  prisonei-s  confined  in 
upper  stories,  enjoy  better  health  than  those  on  ground  floor, 
apartments.  ^h 

We  thus  come  to  the  investigation  of  the  second  point  in  ttf^ 
question  proposed.  ■ 

Within  the  last  few  years  there  has  been  much  discussion 
whether  permanent  structures  for  hospital  purposes,  or  tem- 
porary buildings  erected  at  comparatively  slight  cost,  and  easily- 
removed  and  replaced,  are  to  be  preferred.  The  controversy 
is  still  actively  urged  ;  and  you  reasonably  ask  for  an  opinion. 
The  question  has  yet  been  brought  to  the  test  of  actual  experi- 
ence only  in  military  hospitals,  except  so  far  as  the  percent- 
age of  death  in  old  hospital  buildings,  proves  that  when  well 
conducted  they  are  equal  to  new.  There  is  no  doubt  about  the 
fact  that  walls  improperly  constructed,  floors  imperfectly  laid, 
furniture  allowed  to  become  dilapidated,  and  clothing  and  bed- 
ding allowed  to  become  foul  from  the  effluvia  and  discharges, 
the  result  of  disease  and  emanations  from  the  persons  of  the 
sick,  become  themselves  contaminated  ;  and  thus  render  the 
atmosphere  within  and  around  them  unhealthy  ;  and  give  rise 
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to  modifications  of  the  symptoms  of  all  cases  subjected  to  their 
influence  ;  and  render  tliem  more  difficult  of  cnre,  or  may  even 
give  origin  to  special  diseases. 

Such  results  can  be  averted  only  by  the  exercise  of  unceasing 
vigilance  in  the  maintenance  of  the  integrity  of  structures  ;  and 
by  cleanliness ;  and  tlie  prompt  removal  of  all  secretions  and 
discharges  ;  and  articles  imbued  with  them ;  even  though  their 
injurions  influence  should  not  be  attended  by  offensive  odor. 
This  is  not  the  measure  of  their  poisonous  power.  A  lethal 
influence  may  lurk  in  the  atmosphere  and  no  sensible  odor 
betray  its  presence,  while  a  fonl  and  offensive  smell  may  give 
rise  to  nothing  more  serious  than  nausea  or  disgust.  *^  Vigil- 
ance essential  to  success"  should  be  the  motto  of  hospital 
management.  It  embodies  a  principle  applicable  equally  to 
the  professional  treatment  of  tlie  sick  and  injured,  the  nursing 
of  the  patients,  and  the  police  of  the  establishment.  Upon  this 
more  even  than  upon  construction,  arrangements,  or  age  of 
buildings — it  might  almost  be  said  more  than  upon  the  skill 
of  professional  attendants — depends  the  result  of  hospital  treat- 
ment. Without  it  the  most  judicious  plan  of  buildings  which 
€^an  be  suggested,  with  the  largest  expenditure  in  original  con- 
stniction,  will  be  rendered  valueless ;  and  the  newest  hospital 
will  yield  the  largest  percentage  of  unsuccessful  and  fatal 
results.  With  intelligence,  vigilance,  and  energy  on  the  pai-t 
of  the  various  officers  in  charge,  an  old  building  in  which  purity 
and  neatness  are  maintained,  is  greatly  to  be  preferred  to  a 
new  one  without  such  care,  A  close  ill  ventilated  corner,  an 
acctimulation  of  foul  clothing,  or  careless  slopping  of  floors, 
or  the  obstruction  of  a  drain,  would  contaminate  tlie  atmos- 
phere of  the  best  planned  and  best  constructed  building,  how- 
ever recent.  Captain  Cfalton  of  the  British  Army,  in  his  admi- 
rable address  on  the  construction  of  hospitals,  quotes  from  a  re- 
port of  Mr.  Simon,  the  medical  officer  of  the  Privy  Council  of 
Great  Britain,  the  following  clear  expression  of  these  views  : 

"That  which  makes  the  healthiest  house,  makes  likewise  the 
healthiest  hospital ;  the  same  fastidious  and  universal  cleivnliness, 
the  same  never-ceasing  vigilance  against  the  tliousand  forms  in 
which  dirt  may  disguise  itself,  in  air,  and  soil,  and  water,  in 
walls,  and  floors,  and  ceilings,  in  dress,  and  bedding,  and  furni- 
ture, in  ytots  and  pans  and  pails,  in  sinks  and  drains  and  dust 
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bins.  It  is  but  the  suiiie  priuciple  of  manageoient,  but  with  itn- 
meusurably  greater  vigilance  and  skill ;  for  the  i.>stablishmt>iil 
which  has  to  be  kept  in  such  exquisite  perfection  of  cleanliness,', 
is  an  establishment  which  never  rests  fi-oiu  fouling  itself ;  nor 
there  any  products  of  its  foulness,  not  even  the  least  odorous  tAi 
such  products,  which  ouglit  not  to  he  regarded  as  poisonous,'' 

It  must  not  be  assnined  tbat  all  the  peril  of  what  is  temn 
7iospilalism  rests  lurking  in  old  buildings ;  much  less  can  it 
admitted  that  it  is  found  only  there,  and  can  be  escaped  or  annil 
lated  by  adopting  barrack  buildings  of  one-story  and  of  cheap'' 
construction,  easily  erected  and  quickly  destroyed.     Hospital 
gangrene,  the  most  formidable  malady  supposed  to  originate 
peculiarly  in  old,  illy  ventilated,  and  over-crowded  wards,  was 
found  in  one-story  newly  constructed  barracks  during  our  lal 
war.     Cheapness  of  construction  and  facility  of  removal  maj 
lead  to  a  want  of  vigilance,  both  in  original  construction  and  sub- 
sequent  administration,  which  will  be  productive  of  the  woi 
consequences.     In  truth,  cheapness  of  construction  involpcs  tl 
use  of  inferior  materials,  and  less  care  and  skill  in  building.: 
Such  a  barrack  after  three  or  four  years'  use,  may  have  moi 
cracks  in  illy  plastered  walls,  more  open  seams  and  tissuivs  in. 
badly  laid  floors  of  inferior  wood,  more  pockets  for  the  accumu- 
lation of  foraites,  and  be  more  saturated  with  poisonous  influ- 
ences, than  a  solid  structure  which  has  resisted  the  storms  ot 
centuries  and  been  kept  in  proper  repair,  and  has  affoi-ded  relief 
to  the  sick  and  wounded  of  successive  generations. 

This  is  not  a  mere  conclusion  deduced  from  theoretic  princi- 
ples, but  the  result  of  actual  observation.  In  one  of  the  greaj 
fjondon  hospitals  the  largest  death  rate  was  furnished  by  the  ne' 
wards  recently  added  to  the  older  structure  ;  and  the  most  satifr-^ 
factory  practical  refutation  of  theoretic  arguments  against  per- 
manent hospital  buildings,  is  furnisiied  in  tlie  highly  interesting 
and  intelligent  paper  of  Dr.  William  Hunt,  contributed  to  the 
Medical  Times  of  Philadelphia,  for  Nov.  20,  1874,  in  which  ha 
furnishes  the  statistics  of  the  Surgical  Mortality  of  the  Pennsyl 
■nania  Hospital^  for  the  year  1872-3,  as  follows:  "The  entirs. 
number  of  cases  treated,  during  the  twelve  montlis  in  the  house, 
2,155:  of  whom  there  died,  172,  or  8.59  per  cent.  Of  these  cases, 
768  were  medical,  and  1,387  surgical.  The  whole  number  of 
Surgical  deaths  was  J)().     Of   these  there  died  within  24  houra 
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(that  is  were  killed  by  the  accident  for  which  they  were  brought 
to  the  hospital)  35;  within  two  days,  7;  within  three  days,  4; 
within  four  days,  1  ;  within  live  days,  2.  Of  troubles  inevitably 
fatal,  as  spine  and  brain  injuries,  bums,  wounds,  etc.,  there 
died  in  periods  from  six  to  ninety-three  days,  9 ;  of  cancer,  3 ; 
tetanna,  2  \.  cases  fatal  in  themselves,  in  or  ont  of  hospital,  63, 
leaving  a  mortality  of  37  to  account  for,  of  whom  4  are  put  down 
to  pyjemia.  The  others  were  made  up  of  very  severe  cases,  snch 
as  compound  fractures,  exhaustive  suppurative  ti-oubles,  ne- 
crosis, etc ;  and  it  is  certainly  fair  to  presume  from  the  social 
status  of  most  of  thera,  that  their  lives  were  prolonged  and  their 
sufferings  ameliorated  as  well  within,  as  they  would  have  been 
without,  a  hospital."  Well  may  Dr.  Hunt  propose  the  ques- 
tion, "  How  many  of  these  cases  died  of  hospitaliam?" 

Now  the  wards  in  which  the  male  patients  of  the  Pennsylvania 
Hospital  are  treated  (and  a  verj'  large  proportion  of  the  surgical 
cases  are  males),  are  in  the  oldest  part  of  the  building,  bearing  on 
its  front  the  date  1755  ;  and  those  parts  of  most  recent  construc- 
tion were  erected  in  the  last  century.  The  entire  interior  was 
replastered,  and  new  floors  were  laid  about  twenty  years  ago. 

It  were  unwise  to  claim  for  that  building  the  merit  of  per- 
fection of  arrangement;  those  most  familiar  with  it,  ai-e  most 
ready  to  recognize  its  defects,  and  are  constantly  renewing  efforts 
to  remove  them.  But  if  with  reasonable  vigilance,  such  results 
of  treatment  can  be  obtained  in  a  hospital  which  has  been 
occupied  more  than  a  century,  notwithstanding  the  defects  in 
construction,  which  grew  ont  of  the  imperfect  knowledge  of 
the  period  at  which  it  was  built,  it  is  only  reasonable  to  claim 
that  it  is  safe  to  build  hospitals  with  all  the  improvements  the 
result  of  modern  progress,  with  the  design  and  expectation  that 
tliey  may  be  safe  still  when  they  shall  have  been  in  use  by  as 
many  generations,  only  let  them  be  as  solid  in  construction. 
There  is  moreover,  as  luis  been  already  noticed,  actual  expe- 
rience that  exemption  from  diseases  supposed  to  be  espeoially 
iitlached  to  old  hospital  structures,  cannot  be  claimed  for  those 
of  most  recent  construction.  Hospital  gangrene,  that  most 
formidable  of  them  all,  has  not  only  occurred  in  the  one- 
story  temporary  barracks  of  our  military  hospitals,  but  is 
found  also  in  private,  isolated  dwellings.  Two  patients  suffer- 
ing with  it  were  n-eently  brought  from  different  quarters  to  the 
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hospitol  of  lIiL'  I'roUistant  Episcopal  Clmrcb,  in  this  city, 
treiitmcnr,  when:  they  wt're  receivpii  and  treated  successf" 
without  iiijnry  to  other  patients.  Then,  again,  cheapnesi 
constniction  and  facility  of  renewal,  so  far  from  gnai-antc* 
exemption  from  lioppitali^m,  may  favor  its  production.  Slig] 
built  barracks  must  be  liable  to  early  decay,  and  a  dt^rei 
dilapidation  prodnctive  of  the  most  injurious  inilnencea  on 
sanitary  condition  of  a  hospital,  might  be  reached  in  a 
years,  wliich  would  not  result  from  a  prolonged  occapatioi 
buildings  carefully  constructed  of  good  materials,  in  which 
knowledge  tliey  were  to  be  perpetuated  would  add  an  additic 
motive  fur  care  in  present  adniinisti-ation. 

'I'he  rate  of  mortality  in  the  hospital  of  the  Protestant  Epb 
pal  Church  in  Philadelpliia,  which  furnishes  the  basis  of  the  p 
herewith  submitted,  Las  been  n-raarkiibly  small.  In  a  note  il 
nished  for  the  preparation  of  the  annual  report,  it  is  stated  C 
in  1S7^,  it  was  7  per  cent,  of  all  admissions,  including  a  la 
number  of  caste's  confessedly  incurable  when  brought  there,  eit 
from  the  violence  of  the  injuries  received,  or  the  nature  or  st: 
of  the  disease  with  which  they  were  afflicted.  An  endowmi 
fur  the  special  support  of  incurable  cases,  and  another  for  a  wi 
for  diseases  of  the  lungs,  brings  to  it  a  larger  proportion  of  ca 
seeking  only  rare,  not  cure,  than  is  found  in  most  hospitals. 

"Tlie  d.'JLtl]  rate  nl'  Plilladrlpliia  innr  (if  ili..  li-;illhi.^^t  r'u 
"in  the  world),  it*  abont  -2^  per  i-rnt.  If  it  lie  assunu'd  that  ' 
"  fourth  of  the  population  of  the  city,  are  during  the  year  subj 
*'to  disease  or  injury,  as  all  are  who  are  received  into  hospitti 
"then  the  nite  applied  to  that  part  only  would  be  ten  per  cen 
"wliich  is  largely  in  excess  of  llie  hospital  Kite." 

(Jranting  all  tlial  is  clainirti  liv  tlie  advocate.'^  of  cheap  stri 
tares  and  fivquenl  r.-newal,  the  application  of  tlie  principle 
the  ease  of  hospitals  f,.|-  laru;.'  cities  is  :irtended  with  L'rave  if  i 
insupeniltte  dilficuities.  Wliile  thi'  reascins  wiiiciin'mler  proy 
tlie  use  of  sih'lter-tenis  and  t'Mii]>nrarv  barracks  fur  troops  in  t 
held,  or  encamped  for  liiniti'd  periods  in  iriven  leealitifs,  wiih  t 
constant  exp-'ctiitinii,  and  stn>in:  liope  of  a  sjieinly  tenninaii 
iif  tlie  eombinatioii  of  events  whicli  e:inses  them  to  be  colliH'tt 
justify  also  tlie  resort  to  similar  ari-,inLr''aieiits  for  the  reeepri 
of  the  sick  and  woundinl  of  an  army  :  by  a  paiity  of  reasoni 
permanent  locations  and  sul>staiitial  biiildintrs.  are  demanded  I 
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the  proppr  reception  and  tifatment  of  the  aick  and  wounded  of 
a  settled  permanent  population,  aa  that  of  a  great  city  must 
always  he.  Succeeding  years  only  increase  its  density  at  a  given 
point,  and  spread  still  more  widely  the  canaes  of  disease,  while 
they  increase  the  number  of  claimants  for  hospital  relief,  who  are 
stationary  and  if  they  receive  hospital  relief  at  all  must  have  it 
of  easy  access.  An  array  hospital  changes  its  location  necessarily 
with  the  removal  of  the  troops;  a  military  hospital,  though  it 
may  remain  longer  in  one  place,  ceases  to  be  needed  when  the 
return  of  peace  renders  it  no  longer  useful. 

Such  hospitals  should  be  temporary,  and  can  be  and  are,  more 
conveniently  and  better  located  at  a  distance  from  great  towns, 
where  ample  space  can  be  procured  at  comparatively  small  out- 
lay, and  appropriate  sites  abound.  Even  in  the  event  of  pro 
longed  war,  creating  prolonged  need  ;  and  granting  that  conse- 
quent dilapidation,  or  the  invasion  of  disease  renders  renewal 
necessary,  it  is  an  easy  affair  to  remove  snch  an  hospital.  New 
sites  are  readily  found  :  but  they  must  be  in  immediate  proximity 
to  the  forces  for  the  accommodation  of  the  sick  and  wounded  of 
which  they  are  designed.  The  troops  themselves  would  be  moved 
also  ;  new  sites  would  be  sought  for  the  army  as  well  as  for  the 
hospital.  Such  territorial  migration  for  a  city,  may  be  compati- 
ble with  the  savage  tyranny  of  Central  Africa,  it  ia  impossible 
for  ns;  and  as  the  army  hospital  must  follow  the  troops  when 
moved,  so  mast  the  city  hospital  retain  its  relative  position  to 
the  population  which  needs  its  relief,  and  is  permanently  fixed. 
It  should  secure  snch  ample  spac«  around  it  as  will  pi-event  the 
encroachment  of  growing  numbers ;  but  it  cannot  be  removed 
from  the  heart  of  the  town  because  the  population  becomes  dense 
around  it.  That  very  increase  of  density  creates  an  additional 
nei^d  for  hospital  service.  The  sick  and  the  wounded  cannot  be 
transported  to  indefinite  distances  in  the  hour  of  sickness  and 
accident.  Such  transportation  would  in  many  cases,  and  those 
of  a  character  most  urgt^ntly  requiring  hospital  treatment,  and 
Busoeptible  of  restoration  to  health,  result  in  inevitable  death. 
Tlie  suggestion  of  temporary  receiving  wards  in  centres  of  popu- 
lation with  mral  or  suburban  hospitals  is  not  practically  avail- 
able. Neither  grave  cases  of  disease  nor  serious  injuries  would 
bear  the  changes  necessary  in  such  an  arrangement.  They  must 
remain  at  whatever  inconvenience  where  they  are  first  taken. 
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The  hospital  must  be  in  immwiiat*'  proximity  tn  the  popnlat 
it  is  designed  tn  relieve,  Btirroimded  by  aa  large  a  space  of  oj 
ground  as  can  be  secured  for  it.  This  population  is  fixed ; 
must  the  hospital  be :  for  suitable  sites  in  eueli  near  vicinage  ; 
rare  and  costly.  To  piirchase  a  new  one  every  ten  yeOTB  (i 
term  fixed  by  some  of  the  advocates  of  temporary  straotu 
an  the  utmost  limit  of  safe  ocrupation  of  bnildings,)  wot 
involve  a  very  heavy  outlay  of  funds  which  could  not  be  rait 
by  the  sale  of  the  ground  already  occupied ;  nor  wonld  it 
possible  to  erect  new  wards  on  the  sit«  of  the  old  withe 
Berioua  detriment  to  the  sick  occupants,  even  granting  tt 
there  were  space  enough  to  permit ;  while  the  argnmGnt  1 
necessity  of  change  is  as  fully  applicable  to  the  soli  on  whi 
the  building  stands  as  to  the  structures  themselves.  To  rebui 
the  whole  group  of  wards  at  the  same  time  would  be  impt 
Bible,  without  an  entire  abandonment  of  the  hospital  servi 
during  the  time  ;  and  to  renew  them  one  by  one  would  perpel 
ate  the  confusion,  disorder,  and  uncleanliness,  necessarily  CQ 
necf*MJ  with  the  work  of  construction.  With  proper  vigilan. 
and  constant  care  both  buildings  and  land  may  alike  be  ke" 
free  from  contamination  ;  and  solid  walls,  and  good  roofs  raisi 
on  snbBtantial  foundations,  permit  the  entire  renewal  of  fioo 
and  plastering  and  other  interior  parts  of  the  structures,  whe 
ever  age  has  causi^d  dilapidation,  or  otlier  iiiilui'nces  call  f 
renovation;  and  thus  ;ill  the  jiractical  advantage  of  m-w  stni 
tures  is  actually  obtained. 

While  thus  advocating  the  erection  of  solid  buildings  for  pt 
nianent  use,  it  is  not  right  to  overlook  the  fact  tliat  there  aro  ee 
tain  cases  in  which  it  is  desirable  for  the  advantage  of  Kon 
patients  themselves  that  they  wliould  be  withdrawn  from  tl 
general  wards,  and  enjoy  the  benelit  of  exemption  from  the  viti. 
tion  which  is  unavoidable  notwithstanding  the  utmost  vigilani 
and  care.  Temporary  structures  may  be  pitched  for  such  case 
to  which  they  can  be  removed.  Sucti  are  used  in  some  Enrojiea 
hosi)itals,  with  great  advantage  for  patients  after  amputation. 

There  is  another  class  of  cases  which  should  be  removed  froi 
the  general  wards,  consisting  of  such  as  hiivc  ofFenHive  discharge. 
which  pollute  the  air  and  render  it  disgusting  to  others.  Or 
such  case  interferes  with  the  comfoi't  n[  a  whole  ward.  A  net 
ward  in  the  attic  of  each  two-story  ])avilinii,  around  the  centn 


JOHNS   HOI'KINS'    HOSPITAL.  191 

cliimneya,  would  furnish  ample  and  convenient  accommodation 
for  snch  cases,  greatly  to  the  relief  of  those  left  in  the  general 
wards.  Bnms  with  large  suppurating  surfaces  are  peculiarly 
olfensive,  and  so  are  cases  affeoted  with  incontinence  of  urine.  A 
"foul  ward"  for  the  reception  of  such,  might  well  be  placed  in  tht- 
position  indicated  ;  and  the  removal  of  such  cases  from  the  general 
ward  would  greatly  promote  the  comfort  of  all  others.  The  room 
need  not  extend  beyond  the  square  formed  by  the  central  pro- 
jection ;  and  its  immediate  and  close  connection  with  the  stack 
of  chimneys  and  flues  would  insure  it  the  greatest  fi-eedom  of 
ventilation. 

The  attfution  to  hospital  construction  which  the  experience  of 
recent  events  in  our  late  civil  war  has  excited,  was  anticipated 
by  nearly  a  century,  similar  causes  producing  similar  results. 
There  is  in  the  library  of  the  College  of  Physicians  of  Philadel- 
phia, vol.  2576,  O.  a  copy  of  a  pamplilet  printed  at  Wilmington, 
Delaware,  in  the  year  1813,  "  Economical  observations  on  Mili- 
tary Hospitals,  and  the  pretention  and  cure  of  diseases  incident 
to  an  Army,  etc.,  by  James Tilton.,  M.D.,  Physician  andSurtfcori 
intke  Revolntionary  army  of  the  United  States.'"  Dr.  Tilton 
was  one  of  the  first  gradoates  in  medicine  of  the  University  of 
Pennsylvania,  and  was  a  gentleman  of  great  moral  worth,  and 
high  social  standing,  and  attained  an  enviable  eminence  as 
one  of  the  leading  medical  men  of  his  day.  His  accouni 
of  the  overcrowding  of  the  general  hospitals,  during  the  war  of 
the  Revolution  and  the  consequent  mortality  among  the  inmates, 
is  v^ry  sad.  He  asserts  that  "in  1777  and  1778  at  least  half 
our  army  was  swallowed  up  owing  to  a  fatal  tendency  to  throw 
all  the  sick  of  the  army  into  general  hospitals  where  crowds  gave 
lise  to  infection  and  consequent  mortality  too  affecting  to  men- 
tion."    (page  13). 

Dr.  Tilton  describes  the  expedient  to  which  he  resorted  to 
remedy  the  evil ;  and  is  fairly  entitled  to  the  honor  of  having 
been  the  first  to  introduce  the  system  of  temporary  hut  hospi- 
tals, as  distinguished  from  large  and  permanent  buildings  for 
general  hospitul  purposes. 

Dr.  Tilton  says  (page  47),  "As  to  the  construction  of  hospitals 
"  I  would  observe  that  wood  above  all  other  materials  of  which 
"  they  are  made,  retains  inftn-tion  most  pennanently.  Wooden 
"  houses    then^fore,  and  especially    wooden  floors  should    be 
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"avoided.      Earthen  floors  are  best,  and  tents  are  better  than 

•■  sheds  or  wooden  houeee The  surface  of  a  tent  floor 

■'  may  be  scraped  off,  or  a  new  covering  of  fa-esh  parth  iiiay  be 
"  spread  over  it,  as  often  as  occasion  may  require,  or,  what  is 
"  still  more  expedient,  a  tent  may  be  removed  to  a  fresh  aurfat^e 
•'  as  often  as  yon  please.  The  walls  of  a  tent  may  be  sluiced 
"  with  water  and  thus  freed  from  all  infection  aa  often  as  you 
"  shall  think  it  necessary.  A  wooden  building  nan  not  be  so 
"  cleansed-  The  best  expedient  hitherto  discovered  for  cleansing 
"  wooden  buildings  is  founded  on  the  Mitchiliian  doctrine,  by 
"  whitewashing.  This  may  sene  for  the  walls,  bat  wooden 
"  floors  once  infected  are  irreclainiable,  llie  more  you  wa«h 
"  them  with  water,  the  worse  they  ai-e.  You  must  abaodon 
"them.  Tents  I  should  suppose  would  be  particularly  proper 
"  in  warm  climates,  as  well  as  in  our  warm  seasons.  They  may 
"  be  opened  at  pleasure  so  as  to  admit  the  raoal  free  current  of 
"  air.  It  is  much  easier  to  pitch  the  number  of  tents  necessary 
"  than  to  prepare  houses.  Tlie  nnmbcr  of  tents  al.so  may  lx> 
"  prO];ortioned  to  the  number  of  sick  so  as  to  win  no  risk  of 
"crowding  them.  I  have  used  common  horsemen's  tents,  and 
"  long  tents  formed  like  the  roof  of  a  house  prepared  espressiy 
"  IJor  hospital  purposes.  Bat  in  cold  olimates  aud  winter  seaaous, 
"  some  better  protection  tluin  tents  afford,  may  he  necessary, 
"In  aiirii  eases  ill.'  l»-^t  iios]iital  I  liuve  eviT  iT.ntr'ivrd  was 
"upon  tile  jihm  of  an  Indian  liul.  Tlie  lire  was  built  in  thi' 
"  midst  of  the  ward  without  iiny  rliimney,  and  the  smoke  einru- 
"  lating  round  about,  passed  off  through  an  opening  about 
■'  four  inches  wide,  in  tlie  ridiie  nf  the  roof.  Tlie  rnninion 
•' warfare  of  the  ejirtli  si-r^-ed  for  the  tlo.ii-.  Tho  ]iuli.-n!s  laid 
■■  with  their  lieads  to  the  wall  round  about,  and  the  feet  wei"o 
"all  turned  to  the  tire.  The  wardri  were  (lius  completely 
"  ventilated.  The  smoke  contributed  to  eyruhat  infectiou,  with- 
'*  out  giving  the  least  offence  to  the  patients,  for  it  always 
"rose  above  tlieir  heads  bef<ire  it  sjircad  abroad  in  tlie  ward, 
"  and  more  jiatieuts  coiihl  l>e  crowdnl  with  im]iuiiity  in  such 
"wards,  than  in  any  other  I  have  ever  tried.  Tliis  wa.s  the 
"expedient  I  employed  in  tin- hard  winter  tif  177!>-Sn  when  tlie 
"  army  was  liutted  near  MiU'risiown,  and  I  was  well  satisfied 
"  with  the  experiment." 
Dr.  Tilton  gives  rude  wood-cuts  of  thi^se  hospital  huts.     Thii'e 
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pavilions  are  connected  together,  a  larger  one  with  two  smaller 
crossing  it,  one  at  either  end,  each  having  its  own  entrance  and  a 
separate  fire-place,  "All  the  air  and  light  are  let  in  from  the 
''south  front 

"  The  walls  were  built  of  rough  logs,  without  hewing.  The 
"chinks  were  daubed  with  mortar  made  of  common  clay  and 
"water  oidy.  The  middle  or  main  ward,  31i  by  ItJj  feet  in  the 
"clear,  was  assigned  to  febrile  patients,  and  the  smaller  end- 
"  wards,  3f>4  by  16  feet  clear,  were  occupied  by  the  wounded,  and 
"  other  cases  of  topical  affection." 

We  may  claim  for  these  rough  structures,  adapted  only  to  the 
rudeness  of  those  "times  which  tried  men's  souls,"  the  merit  of 
iHjing  the  prototypes  of  the  temporary  barracks  and  hut  hospi- 
tals, for  which  some  are  disposed  to  claim  advantages  over  well- 
built  and  properly  contrived  structures  of  permanent  character. 
Better  adajjted  to  the  advance  and  comfort  of  our  own  times, 
even  these  are  suited  rather  to  the  circumstances  of  armies,  than 
of  settled  centres  of  population. 

Dr.  Tilton's  experience  witli  regard  to  overcrowding,  and  build- 
ings improperly  arranged,  was  similar  to  tliat  which  must  every- 
where follow  such  ill-directed  efforts  ;  and  his  description  of  the 
French  hospital  at  Williarasburgli  in  Virginia,  exhibits  a  condi- 
tion which  of  necessity  rendered  unavaUable  all  the  science  and 
skill  of  the  surgeons  of  those  forces.  There  was  a  total  disregard 
of  the  first  principles  of  hygiene,  and  one  cannot  wonder  that  the 
ravages  of  disease  were  more  dreadful  than  those  of  the  most 
deadly  conflict ;  and  that,  as  Dr.  Tilton  states,  the  proportion  of 
surgeons  who  sacrificed  their  lives  in  the  cause  of  their  country, 
was  greater  than  that  of  officers  in  the  field. 

GENERAL  CON8TECCTION. 

Having  thus  presented  the  grounds  on  which  a  preference  for 
permanent  buildings  and  pavilions  of  two  stories  elevation  is 
based,  it  will  bt*  proper  to  advance  to  the  considei-atioft  of  the 
detail  of  construction  and  administration. 

The  site  has  hevn  determined  for  you  by  tlie  intelligent  and  ju- 
dicious selection  made  during  his  life  by  Johns  Hopkins  himself 
— a  site  which  combines  in  a  preeminent  degree  the  advantages 
most  essential  to  the  purpose  entertained  :  facility  of  access  from 
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all  parts  of  your  rapidly  growing  city;  plevation  which  lifts  j 
above  all  possible  future  eucro;u;Lmeut  by  surrounding  build-' 
ings,  even  tliough  the  district  immediately  adjacent  should  be- 
come densely  populous  j  proximity  to  that  part  of  yoor  city  occu- 
pied by  those  whose  purauils  and  habits  render  them  specially 
liable  to  injm-ies  and  diseases  nHiuiriiig  hospital  relief  ;  easily  &<-•■ 
oesBible  for  thoae  to  whose  proft'ssional  care  the  beneficiaries  are 
committed,  as  well  as  to  those  who  are  entrusted  with  the  super- 
vision of  the  administration  ;  while  the  beneficent  and  wiee  direi;- 
tionof  the  munificent  founder  of  tlie  charity,  that  you  shall  pro- 
vide in  the  country  an  appendage  to  the  hospital  proper  in  a  re- 
treat for  those  who  are  convalescent,  will  reheve  you  from  a  great 
embarrassment  which  oppresses  kindred  institutions,  obliged  to 
limit  the  number  of  Iheii*  patients  suffering  under  acute  disease, 
on  account  of  the  difficulty  of  discharging  such  as  no  longer  re- 
quire active  treatment,  but  who  would  lose  much  if  not  all  the 
benefit  gained,  if  returned  prematurely  to  the  crowded  apartments 
and  inadequate  diet  and  attendance  of  their  own  homes  or  lodg- 
ing-houses ;  and  who  are  themselves  retarded  in  their  pi-ogress  to 
health  by  the  surroundings  which  are  appropriate  and  necessary 
lor  those  who  are  still  sick  and  suffering. 

It  is  important  to  secure  all  the  advantage  of  elevation  you  pos- 
sess. High  as  is  your  location,  overlooking  a  wide  extent  of  ter- 
ritory in  every  direction,  tlii^  lots  iinniediatciy  east  of  you,  sep- 
arated from  you  only  by  a  street  of  (id  feet  between  the  curb, 
have  for  a  short  distaure  a  sliirlitly  liif^lier  level.  It  is  tliereforo 
essential  that  you  sliould  sernrr  all  tlie  advantages  of  your  own 
elevation,  by  placing  tlie  front  of  your  eeijtriil  buildings  on  the 
level  of  your  liighe.^t  jiiiint,  and  maintain  tliat  level  for  all  tho 
extension  of  the  structure.  This  highest  ])oiut  is  funiid  at  the 
northeastern  corner  of  your  grounds,  Uom  which  the  descimt,  at 
first  gradual,  eventually  bee()nies  rajiiil  as  it  :i])proaehes  tlie 
southwestern  corner,  where  a  n'tainiiiii:  wall,  enilianknu'nt,  and 
terraces  will  be  required.  The  enrin'  area.  (iecui>ied  by  the  build- 
ings, except  that  un  tlie  south  line  appi'0[)riated  to  buildings  for 
heating,  and  laundry,  and  other  kintlred  purposes,  which  should 
be  sunk  to  the  level  of  the  street,  should  ]»■  graded  by  an  uniform 
slope,  if  it  can  be  accomplished;  thinigh  one  terrace  on  a  line 
with  the  southern  end  of  tlie  front  pavilions  may  be  admissible, 
or  even  desirable. 
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To  secure  the  utmost  available  freeilom  of  circulation  of  air 
for  thi.^  hospital,  dimiiiLsli  tlie  liability  to  mtrusiou  from  without, 
and  at  tlie  same  time  give  to  the  neighborhood  a  participation  in 
the  benefit  of  the  open  apace  by  which  the  buildings  are  sur- 
rounded, tlie  grounds  should  be  enclosed  by  a  wall  not  more  than 
three  feet  in  height,  surmounted  by  an  open  iron  railing ;  the 
ground  within  being  graded  to  the  level  of  tlie  top  of  the  wall, 
thence  rising  by  slopes  and  terraces  to  the  highest  level.  The 
streets  bounding  your  lot  on  the  north  and  south  and  east  are  all 
of  reasonable  width,  while  the  noble  avenue  lying  beside  your 
western  limit  has  a  grandeur  in  its  breath,  as  well  as  in  its  extent, 
which  renders  them  in  comparison  contracted.  If  possible  with- 
out encroaching  on  the  space  necessary  for  your  structures, 
Monument  Street,  which  forma  your  northern  boundary,  and  on 
which  your  baildings  should  front,  should  be  widened  to  corre- 
spond with  Broadway  on  the  west.  Such  an  abandonment  of 
ground  on  the  part  of  the  hospital  would  not  diminish  the  air 
space  of  the  institution  and  might  invite  the  erection  on  the  op- 
posite side,  of  buildings  of  such  character,  as  would  be  attractive 
if  not  imposing.  Every  effort  should  be  made  by  means  of  en- 
closure, grading,  planting,  and  embellishment,  to  render  the 
hospital  grounds  attractive  in  appeai-ance,  not  only  to  the  patients 
within  but  also  to  the  neighbors  surrounding ;  and  thus  to  en- 
hance the  value  of  adjacent  property  and  keep  as  far  removed  as 
may  be,  all  sources  of  contamination,  moral  as  well  as  physical. 
It  is  essential  to  secure  all  the  advantages  possible  with  regard 
to  light  and  air.  With  this  view  not  only  should  the  buUdingB 
be  placed  on  the  highest  level  of  the  ground  but  should  be  them- 
selves elevated  above  it  by  a  lofty  basement. 

The  greater  the  elevation  above  the  surface,  the  more  cheerful 
and  healthy  will  be  the  wards.  This  consideration  renders  use- 
less the  direction  that  the  rooms  in  the  basement  shall  not  be 
used  for  the  sick.  They  should  be,  however,  to  whati?ver  use 
tliey  may  be  put,  aa  well-lighted,  as  well-ventilated,  and  as  well- 
iinished  as  any  other  part  of  the  building;  and  no  wooden  floor 
should  he  allowed  even  in  those  parts  which  may  have  vaults  or 
cellars  beneath  them.  Where  there  are  such  vaults  they  should 
be  furnished  with  brick  arches,  and  all  the  floors  should  be  of 
artiiicial  stone  or  well  laid  and  smoothly  dressed  flags.  Whether 
used  for  heating  an'angements,  storage  purposes,  or  left  unoccu- 
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pied,  tlif  wirnlows  shoiild  be  lat^,  and  if  luft  open  as  they  shooli 
be  ID  Buitable  weather,  they  will  secure  for  the  wards  above  al 
the  advaiitagL'S  claimed  for  such  as  are  built  on  op;n  arches  whil 
Ihuy  atford  valuable  space  for  various  useful  purposes.  By  clos 
ing  the  windows  in  stormy  weatlier  the  warmth  and  dryness  o 
thu  ward  floor  is  secured. 

The  gcuerouis  founder  having  with  great  wisdom  and  justio 
dirpcted  provision  to  be  made  for  the  i-eception  of  both  soxe 
without  regard  to  color,  it  is  necessary,  in  order  to  meet  this  re 
quiremeut,  that  there  shall  be  at  least  four  separate  pavilions 
each  containing  a  surgical  and  a  medical  wai-d.  Equal  oonvfji 
ience  and  comfort  iriust  i>e  secured  for  all ;  and  yet  economy  ant 
ease  in  administration  demand  that  these  buildings  shall  not  b 
scattered  over  an  unnecessarily  wide  extent  of  surface,  and  sfaal 
be  as  nearly  as  possible  equi-distant  from  the  centre.  It  is  hopec 
the  plan  on  which  this  pajx'r  is  fouiidi^d  may  meet  these  de 
mands  ;  neither  crowding  the  buildings  so  closely  as  to  impedi 
the  fullest  admission  of  light,  and  circulation  of  air  ;  nor  render 
ing  administration  and  supervision  more  difficult  and  costly  bj 
nnnecossarily  wide  dispersion  ;  nor  giving  to  any  one  part  aupo 
rior  advantages. 

Tliere  ape  certain  principles  oniversally  conceded  which  musi 
be  k.<']it  continually  in  view  while  considering  any  plan  for  tlu 
coiislrui'liiin  of  a  iioi^pilal  ;  and  of  lln-si.'  llie  niii-^t  iniporlant  i- 
that  light  and  air  aiiM-ssenfial  to  lifi'.  IleaUh  cannot  bu  main- 
tained without  eitiier;  iiiucli  less  ciin  it  be  restoi'ed  when  lost, 
witliout  an  abundant  sup])ly  of  botli.  '['lie  fii>est  access  of  both 
is  therel'nn'  a  fuiidiiuK'nta]  necessity  to  eveiy  h(is|)ir!il,  and  othei 
things  being  equal  lln'  iiei'i>eiilii^e  of  reruvfiy  of  health  will  be  in 
proportion  to  tlie  ]ier-rertinii  nf  ilie  iui;iiigerneiits  ior  the  supply 
of  these.  Till'  great  ])roblciLL  to  he  solved  is  the  ]iri>peiTxposui'o, 
and  adjustnu'iit  to  each  oIIht  ami  to  tJLf  (ifPires  fui-  ailiiiinistra- 
tion,  of  those  jKiifs  of  the  building  wliieh  ar-^  apjiropnatL-d  to 
the  use  of  the  sick,  in  such  manner  that  lliey  may  all  enjoy  tlm 
due  amount  of  cx])osure  to  sn!ilii:lit,  ami  I'eceiveaiiropt'rly  gmd- 
uated  quantitj'  of  fivsli  and  jiiire  air,  uncontaminated  by  ema- 
nations from  other  sick  ]>ersoTis;  and  yet  be  so  congn^gated 
as  to  economise  labor  and  time  in  service,  and  thus  diniinisU 
expense. 

Clhnatic  considerations  are  of  the  very  highest  importance  in 
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t!us  relation.  A  structure  jierfetitly  adaptod  to  the  tropics,  or  to 
the  heatud  term  of  our  own  suuiiuera  would  be  wholy  UQ^uitablu 
to  the  rigor  of  higher  latitudes,  or  of  our  winter  season.  The 
variations  of  climate  in  the  temperate  zone  require  that  all 
dwelling  houses  and  other  buildings  should  contain  arrangements 
adapted  to  both  extremes.  This  is  pretJminently  neeessaiy  in  hos- 
l)ital  structures. 

Observation  teaches  us  tliat  even  plants,  except  those  of  the 
lowest  organization,  do  not  flourish  in  positions  which  are  de- 
prived of  sunlight,  and  of  air  in  motion  ;  and  that  the  conditions 
which  favor  the  development  and  promote  the  growth  of  these 
are  inimical  to  animal  lie.  On  the  north  exposure  of  buildings 
and  of  ti-ees,  these  growths  flourish,  and  the  higher  order  of  even 
vegetables  perish. 

During  the  winter  months  in  this  latitude  the  sun  is  wholly  to 
the  south  ;  and  the  period  of  the  year  in  which  his  rays  reach 
the  northern  side  of  a  building  at  any  hour  of  the  day  is  very 
short.  During  the  cold  months  of  winter,  and  the  damp  and 
uncertain  vernal  season,  the  only  breezes  which  can  be  admitted 
into  our  dwellings,  whether  for  invalids  or  persons  in  the  enjoy- 
■  ment  of  health,  with  comfort  and  safety,  are  those  which  blow 
from  the  south ;  while  during  the  rigor  of  winter  the  northern 
winds  must  be  carefully  excluded  by  every  precaution  that  can 
beadopti'd.  North  walls,  even  if  wholly  impermeable  to  air,  be- 
come 80  chilled  by  wintry  blasts  that  it  is  difficult  to  hesvt  apart 
nients  bounded  by  them.  No  apartments  for  the  sick,  requiring 
asdo  all  such  that  there  should  be  frequent  changes  of  the  atmos- 
phere, and  the  maintenance  of  an  equable  and  regulated  tempera- 
ture, should  have  such  an  exposure,  nnless  they  have  also  a 
large  southern  opening.  In  prisons  it  is  found  that  the  health  of 
those  who  are  confined  in  ranges  of  cells  which  have  the  northern 
exposure,  is  not  so  good  as  that  of  those  in  the  soutliem  ranges, 
and  those  on  upper-floors  are  better  than  those  on  the  lower.  It 
is  therefore  laid  down  as  an  established  principle  in  hospital 
construction,  in  this  latitude,  that  the  wards  shall  be  so  placed 
that  the  greatest  possible  pi-oportion  of  their  surface  shall  be  ex- 
posed to  the  south,  and  thus  receive  all  the  benefit  of  the  direct 
rays  of  the  sun,  and  that  even  with  this  advantage  there  shall  be 
as  few  eiil  de  sacs,  in  which  the  freedom  of  circulation  of  air  is 
impeded,  as  is  i>ossibk' ;  and  that  the  spaces  between  prirallel 
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buildmga  shall  have  as  great  width  as  is  compatible  with  propi 
conceDtration. 

The  various  rooms  necessary  for  the  purposes  of  general  admii 
istration  and  the  residence  of  officers  may  easily  be  placed  in 
centra]  structure,  and  ao  arranged  tliat  each  shall  receive  a  sha. 
of  thoae  inflnencea,  so  essential  to  the  life  and  comfort  of  tha 
who  occupy  them,  ample  for  those  in  health,  engaged  in  actii 
employment,  and  able  to  seek  refreshment  by  out-door  recreatio: 
To  these,  therefore,  the  considerations  bo  essential  to  the  prop 
provision  of  accommodations  for  the  sick,  do  not  apply.  It 
only  necessary  to  provide  space,  light,  and  air.  in  proportion  i 
their  number.     The  southern  exposure  is  of  less  importance. 

Some  general  remarks  on  the  subject  of  construction  shoo] 
precede  the  consideratioji  of  tlie  specific  details  of  tlie  parts  of  U 
building.  The  style  of  architecture  is  a  matter  of  taste  ;  tl 
interior  arrangements  and  adaptation  of  the  several  parts  to  tl 
purpose  designed,  and  to  each  other,  is  the  point  of  essential  in 
portance.  Still  some  regard  to  appearance  and  effect  is  due  to  th 
community  ;  and  any  violation  of  tlie  rules  of  proportion  of  th 
parts,  or  of  the  canons  of  tasf«  in  ornament,  should  be  avoidei 
Prisons  and  police-stations  should  be  made  forbiddhig  and  repu 
sive  in  appearance,  even  though  regard  for  the  sanctity  of  lit 
demands  that  there  should  be  iiotliiug  detrimental  to  health  i 
the  interior  anungements.  School-houses  aiid  college-building 
should  be  spacious  and  chi^erful-loolting;  and  ao,  preeminently 
sliould  be  the  structuies  designed  f<tr  the  reception  of  tlie  sick 
A  liospltui  slujuld  liiive  an  expression  of  comfort  inspiring  . 
sense  of  repose,  and  tranqniiUty,  tnid  hope  of  restoration  o 
liealth.  The  very  exterior  should  be  attractive  lo  the  a]»proacliiui 
sufferer.  Wounded  men,  bronglit  to  tlie  hospital  of  the  Protes 
taut  Episcopal  Church  in  Philadelpliia,  from  the  terrible  diseoni 
forts  of  field  exposure,  declared  it  was  "  like  the  apj)roach  tf 
l)aradise."  Too  great  display  of  ornament  is  out  of  place,  no 
only  as  involving  a  needless  expenditure  of  money  better  appro 
priated  to  provisions  for  the  comfort  of  the  patients,  but  as  re 
liugnant  to  tlie  inherent  sense  of  propriety.  The  style  of  archi 
lecture  must  of  course  be  accommodated  to  tiie  material  used  ii 
building,  and  that  will  vary  of  necessity  witli  hicaliry.  and  b 
determined  by  convenience  and  cost.     If  stone  be  used,  it  shoult 
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not  be  so  white  as  to  be  glaring  to  the  eyes  of  the  sick,  nor  .so 
dark  as  to  be  gloomy.  Whatever  be  the  exterior,  the  inner  walla 
and  the  lining  of  the  outer  should  be  of  well-burned  brick,  well 
laid  with  strong  mortar  ;  and  in  order  to  secure  entire  freedom 
from  dampness,  and  check  the  transmission  of  heat,  cooling  the 
wards  in  winter  and  heating  them  in  summer,  an  air  space  of 
some  inches  should  be  interposed  between  the  outer  and  the  inner 
walls.  The  greatest  \igilance  should  be  exercised,  during  the  pro- 
gress of  the  building,  to  guard  against  the  carelessness  of  work- 
men, who  will,  nnless  watched  continually,  fill  thie  apace  with 
rubbish  and  mortar,  thus  defeating  the  object.  The  same  vigi- 
lance over  the  construction  of  flues  is  absolutely  required.  The 
neglect  of  it  has  entailed  serious  inconvenience,  and  endless  ex- 
penaein  the  removal  of  obstructions  which  may  impair  the  action 
of  the  best-contrived  plans  for  heating  and  ventilation.  The  igno- 
rance of  some,  and  the  indifference  of  others,  require  the  unceas- 
ing oversight  of  an  active  and  intelligent  superintendent  during 
the  whole  progress  of  construction.  It  does  not  do  to  commit  this 
to  contractors  or  master  builders,  too  often  careless  about  oiinnr 
raattersof  detail.  Obstructed  flues,  or  wooden  joists  improperly 
placed  in  contact  with  heated  flues,  are  too  often  the  result  of 
the  ignorance  or  covetonsness  of  builders,  and  can  be  guarded 
against  only  by  the  unceasing  watchfulness  of  those  who  will  be 
interested  in  the  future  success  of  the  institution. 

The  greatest  solidity  of  construction  is  necessary.  To  secure 
this  and  guard  against  the  results  of  settling,  the  foundations 
should  be  deep,  broad,  and  heavy,  and  of  such  material  as  will 
bear  the  superincumbent  weight.  Tliis  cannot  be  too  seriously 
urged.  Time  should  be  allowed  for  the  necessary  settling  before 
the  superstructure  is  laid  upon  them. 

Grading  of  grounds,  excavation,  substructures,  construction 
of  sewers  and  drains  should  be  the  work  of  one  season,  leaving 
them  well  protected  during  the  winter.  Another  building  season 
will  be  required  for  erection  of  walls,  roofing  in,  and  laying  of 
floors.  During  the  second  winter  much  indoor  work  may  be 
done,  and  preparation  made  for  the  plastering,  which  should  be 
done  so  soon  as  the  weather  permits.  This  should  be  applied 
directly  to  the  walls  ;  be  of  the  best  materials  and  have  what  is 
known  as  the  hard  polisJt  for  the  finishing  coat.  All  joints  and 
projections  should  be  rounded.     Wooden  mouldings  are  wholly 
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inadmissible,  as  shrinkage  will  allow  or  form  cracks  and  fissnres, 
harbors  for  vermin  and  pockets  for  the  retention  of  tlie  morbid 
emanations  and  exhalations  from  the  sick.  Similar  objections 
apply  with  equal  force  to  all  cornices  and  ornament  to  the  ceil- 
ing, of  monlded  plaster.  The  base  where  the  wall  and  floor  join 
should  be  guarded  by  a  projection  of  cement,  and  not  by  a 
wooden  base  strip.  No  projecting  points  or  ledges,  or  moald- 
ings,  whether  for  ornament  or  nse,  can  be  allowed  in  any  part  o£ 
the  buildings. 

Proper  symmetry  of  proportion  will  render  ornament  nnnec^s- 
sary.  It  is  impossible  to  lay  too  much  stress  on  the  necessity  of 
apoiding,  in  every  part  of  the  building,  everything  which  shall 
have  a  tendency  to  catch  dust,  conceal  dirt,  or  aflford  a  harbor 
for  vermin  of  any  kind.  The  disgusting  resnlts  of  want  of  pre- 
caution in  this  respect  are  indescribable ;  to  say  nothing  of  the 
injurious  influence  on  the  sanitary  state  of  the  hospital. 

The  material  and  construction  of  the  floors  should  command 
primary  attejition,  and,  to  avoid  (shrinkage,  should  be  purchased 
and  subjected  to  the  proper  means  to  promote  seasoning  before 
tlie  foundations  are  laid  ;  and  window  and  door  frames  shoiild  be 
put  together  at  the  same  time.  Soft  woods,  or  those  easily 
frayed  or  splintered,  are  wholly  unsnited.  They  are  defaced  by 
tl)e  pressure  of  the  feet  of  bedsteads  or  chairs,  and  linble  to  be 
scarred  by  the  thouglitli'.'js  dragiiiug  over  tlii'in  <if  a  bedstead  or 
other  heavy  article  of  furniture ;  so  tliiit  the  indiscreet  art  of  a 
moment  may  produce  iK-niianent  and  irreparable  mischief.  Every 
such  bruised  or  frayeil  spot  Ix'coines  a  jiocki-t  for  the  reception 
and  emission  of  pestiferous  contamination.  The  lianlest  and 
closest  grained  wood  accessible  sliuuld  be  secured  witliout  n^ganl 
to  cost ;  and  the  vlmoxt  (irft/rnc//  in  the  adjustment  of  joints 
should  be  demanded.  Costly  and  ofhenvise  well  conslructed 
buildinj^s  will  be  rendered  unlit  for  hospital  purjioses  if  this  be 
neglected.  One  open  soani  or  splintered  edge  of  a  joint,  may  be- 
come an  irremediable  source  of  contitniination,  in  a  ward  othtr- 
wise  without  objection  ;  and  Hius  render  useless  all  the  expendi- 
ture of  thought  in  coutrivin.si,  ;iiid  uioni'j-  and  hibor  and  material 
in  construction,  and  make  unav:iiliii^  the  vigilance  and  m-atness 
of  service. 

When  thus  laid  and  carefiilhi  planed  smooth,  the  floors 
should  be  imbued  with  oil  colored  with  some  material  of  a  sub- 
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dued  tone.  No  nig8,  or  floor  cloth,  or  covering  of  iiny  kind, 
should  ever  be  allowed.  They  will,  of  necessity,  become  foul, 
no  matter  how  nincii  care  is  exerted  to  guard  against  it.  The 
naked  floor  should  therefore  be  made  attractive  in  appearance. 
The  natniul  color  of  the  wood,  it  is  true,  is  more  pleasing  to 
the  eye,  but  is  liable  to  grave  objection.  The  remark  just  ven- 
tured as  to  the  impossibility  of  guarding  against  the  soiling 
of  rugs  and  carpets  is  equally  applicable-  to  the  floors.  The 
accidental  ovBrtuming  a  cup  pontaining  medicine,  or  some 
excretion,  a  wash  or  a  liniment,  wliich  cannot  always  be  avoided 
in  the  hurried  movements  often  necessary,  or  a  jet  of  blood 
from  a  divided  vessel  before  it  can  be  tied,  not  only  pro- 
duces a  temporary  soil,  bnt  leaves  a  permanent  stain  on  a  light 
colored  floor,  to  offend  the  eye  at  least,  even  if  free  from  other 
evil  inrtnence.  The  effort  to  remove  the  soil  or  efface  the  stain 
by  scrubbing,  diffuses  an  unhealthy  dampness  through  the  entire 
ward,  especially  pernicious  to  the  occupants  of  the  adjacent  beds. 
All  we.i  cleajising  is  injurious,  and  the  necessity  for  it  shoiUd  be 
guarded  against.  Floors  made  of  hard  wood,  and  then  rendered 
impermeable  by  being  imbued  with  colored  oil  or  wax,  may  be 
kept  perfectly  clean  by  dry  sweeping,  and  occasional  mopping 
with  an  absorbing  moistened  cloth,  without  the  necessity  for 
scrubbing,  which,  in  careless  hands,  leads  inevitably  to  the  slop- 
ping pools  of  water  on  the  soiled  spot,  every  moment  absorbed 
by  the  floor  only  to  be  emitted  in  a  more  subtle  form  of  vapor 
contaminated  by  the  foulness  of  the  source  of  the  soil  to  remove 
which  the  water  was  applied,  thus  diffusing  more  widely  the  evil 
influence.  Varnish  and  paint,  while  equally  effectual  with  the 
oil  in  preventing  the  absorption  by  the  wood  of  whatever  may 
be  spilled  upon  it,  are  liable  to  objection  on  account  of  the  facil- 
ity wilh  which  they  are  worn  off  by  the  attrition  of  feet :  not  only 
giving  an  untidy  appearance  to  the  floor,  but  leaving  the  portions 
thus  exposed  unprotected,  to  imbibe  whatever  may  be  spilled 
npon  them.  The  colored  oil  is  more  deeply  imbibed  by  the  wood 
than  the  varnish  or  paint ;  the  application  lasts  longer  without 
requiring  renewal ;  and  the  eye  is  not  offended  by  the  strongly 
marked  lines  of  wear. 

Before  any  floors  are  laid,  or  plaster  put  upon  the  walls,  all 
flues,  and  pipes  or  tubes  for  gas,  or  bell,  or  lolegraph  wires,  should 
be  Hxed  carefully,  that  there  may  never  be  occasion  to  raise  a 
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board  in  the  floor  or  break  the  continuity  of  the  wall-  It  is  ini 
possible  ever  to  re-afljust  a  board  once  raised,  or  to  repair  perfectl; 
the  fracture  of  the  plaster  coat.  Applicable  to  every  part  of  tli 
building,  these  remarks  apply  with  atill  greater  force  to  th 
wards  directly  appropriated  to  the  sick. 

Tlie  windows  should  be  large  and  rise  high  toward  the  ceiling 
and  descend  80  low  toward  the  floor  as  to  jwmiit  a  patient  lyii^ 
in  bed  to  look  out  of  that  before  him  without  being  compelled  ti 
assume  any  constrained  position. 

Some  have  suggested  that  they  should  open  down  to  the  floor 
Tliere  are  many  objections  to  such  windows.  It  is  difficult,  if  no 
impossible,  to  make  thera  so  close  as  to  exclude  draughts,  whiol 
are  always  undesirable,  and  under  such  circumstances,  falling  s« 
directly  on  the  beds,  would  be  very  injurious.  While  it  is  im 
possible  to  exclude  the  outer  air,  and  most  improper  if  possible 
its  admission  should  be  under  control,  and  not  through  crevica 
or  cracks.  The  sashes  of  windows  descending  to  the  floor  anc 
rising  near  the  ceiling,  are  too  heavy  to  be  easily  moved,  and  thi 
glass  is  too  liable  to  be  broken.  The  ward  windows  should  b< 
double  glazed,  with  a  space  between  the  inner  and  outer  panes 
thus  interposing  a  stratum  of  air,  to  intermpt  the  rapid  transnua- 
eion  of  heat  during  the  cold  weather.  All  the  windows  shonld 
be  furnished  with  inside,  slatted  shutters,  divided  transversRly 
niidwny  in  the  hi'ii^lit,  and  foldinK  in  scvi'nil  divi^^inns  longi- 
tudinally. TJie  slats  should  be  short  and  narrow,  nnd  lie  well 
over  each  other,  and  turn  in  compartments  on  pivots.  These 
are  absolutely  necessary  in  order  to  modi-rate  excess  of  li^ht, 
and  to  prevent  the  falling  of  the  sun's  raja  directly  on  the  beds, 
or  even  faces,  of  the  patients. 

Outside  awnings  nf  canvas,  sucli  as  arc  used  in  tropical  coiin- 
tries  and  are  now  being  introduced  in  our  own,  placed  during  the 
summer  at  the  windciws  of  the  wards,  would  contrilmtL'  greatly 
to  the  comfort  of  patients.  Tiny  sliade  the  windows  effect- 
ually, while  they  afl'ord  fre<'  access  to  Hie  air.  They  must  be 
removed  at  the  approach  of  winter,  during  whicli  all  the  sun- 
light available  is  required.  Tlie  window  seats  everywhere 
should  be  of  slate,  polished.  Wooden  seats  ex]iand  and  con- 
tract under  the  drying  influence  of  heat,  and  crack  the  plas^ter 
where  it  rests  upon  them,  tlins  not  only  giving  rise  to  an  un- 
sightly  appearance,    but   affording    harbor   for   vermin.       They 
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sliould  be  wide,  so  as  to  afford  suitable  resting-places  for  flower- 
pots containing  living  plants,  which  enliven  the  appeamuce  of 
the  ward,  and  cheer  the  hearts  of  the  patients.  They  are  not 
liable  to  the  objection  so  jnstly  made  to  flowers  which  have 
been  put  and  formed  into  bonqaets.  These  decay  promptly, 
and  communicate  to  the  water  in  which  they  are  placed  vege- 
table juices,  which  undergo  putrefactive  fermentation  and  render 
the  air  impure. 

One  of  our  most  distinguished  surgeons  in  charge  of  a  large 
hospital  half  a  century  ago,  expressed  his  opinion  that  no  hospi- 
tal was  complete  which  was  not  provided  with  a  green-Louse, 
from  which  flowering  plants  should  he  placed  about  the  wards  and 
rooms  of  patients. 

The  main  central  building  should  contain  all.  the  apartments 
necessary  for  the  comfortable  accommodation  of  the  various  resi- 
dent oHicers,  professional  and  executive,  and  these  should  be 
provided  with  such  liberality  as  shall  promote  the  cheerfulness 
and  health  of  those  who,  iu  the  discharge  of  their  arduous  duties, 
are  subject  to  influences  depressing  to  the  feelings,  and  injurious 
to  the  health.  No  useless  expenditure  upon  ornament  or  furni- 
ture should  be  indulged.  Here,  as  in  the  other  departments  of 
the  hospital,  there  should  be  nothing  requiring  extra  service  to 
preserve  cleanliness  ;  nothing  to  occasion  needless  expenditure, 
or  the  employment  of  more  servants  than  are  absolutely  neces- 
sary. The  greater  the  number  of  these,  the  more  to  be  fed  and 
lodged,  the  greater  the  difficxUty  of  preserving  order  and  disci- 
pline and  cleanliness. 

ITie  warden  or  superintendent,  and  the  matron  and  resident 
medical  ofHcers  and  apothecary  may  well  form  one  family,  having 
one  parlor  and  one  dining-room  in  common,  while  the  other  em- 
ployes and  servants  will  have  similar  apartments  iu  the  central 
basement^  or  near  as  may  be  to  the  kitchen,  but  without  being 
allowed  access  to  it,  except  for  8i.'r\-ice  there.  They  should  not 
be  allowed  to  gather  there  to  gossip  and  idle.  A  sitting-room 
should  be  provided  near  the  reffwtory  to  which  they  can  resort 
when  not  engaged  in  active  duty.  Ample  provision  should  be 
ninde  in  the  basement  of  this  central  building  for  the  accommn- 
dariuu  of  the  servants;  with  arrangements  for  ablution,  bathing 
tln'ir  persons,  and  for  water-closets,  etc.  These  should  all  be 
light  and  airy.     This  should  be  firmly  impressed  on  O.u  minds 
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of  all  in  any  way  connected  with  hospital  buildings.  The 
should  be  no  dark  comer  or  closet  or  hole  of  any  kind  any  whei 
Every  bnish,  and  pot,  and  pail  should  be.  kept  in  an  opea  ai 
airy  room,  snbjeft  to  inspection  at  any  moment.  Kven  the  clom 
in  wliich  clothing  is  deposited  aliould  have  open  shelves,  otht 
wise  fonl  articles  will  be  shut  up  in  them  to  eludfi  obserratjo 
Bark  or  illy  ventilated  water-closets  are  as  exceptionable  la  ll 
centre  building,  and  for  the  nse  of  servants,  as  they  are  aboi 
the  wards  themselves.  They  should  be  abundantly  providt 
everywhere,  of  easy  access,  and  always  subject  to  obiiervatioi 
that  they  may  be  kept  pure.  Elements  of  disease  engender^ 
there  may  be  transported  on  the  persons  of  officers  or  st;rvants  i 
the  wards  themselves  and  be  productive  of  the  most  disastroi 
results. 

There  are  four  seiTices  essential  to  the  hospital  admLnistratioi 
each  of  which  requires  accommodations  entirely  detached  froi 
the  wards,  for  which  especial  buildings  must  be  provided,  all  t 
nearly  central  as  possible.  Two  of  these — the  genei-al  superviaio 
and  the  preparation  and  dispensing  of  medicines— may  very  proj 
eriy  be  placed  beside  each  other,  in  the  main  central  buHdinj 
The  other  two  must  each  have  a  detached  building. 

The  kitchen  for  the  preparation  and  distribution  of  food  mus 
be  placed  as  nearly  as  possible  at  the  centre  of  the  entire  gron 
of  bnildinga  to  be  served  from  it,  but  t_-iilirelv  detached  from  thei 
all. 

The  building  appropriated  to  tlie  generation  and  distribution  r 
heat  shimld  be  placed  on  tlie  central  line,  but  beyond  the  extrem 
southern  end  of  the  iiiOfit  southern  pavilion,  on  tlie  line  of  . 
street,  by  which  it  can  receive  its  sujijily  of  coiils,  and  get  rid  o 
its  ashes  without  tresjiiiswiug  on  the  gi'ounds  appropriated  to  th 
patients.  It  stioukl  open  on  the  h-vol  of  tlie  street,  and  sliouh 
have  coal-bins  .so  arranged  as  t<i  permit  rarts  to  drive  above  then 
and  dump  the  coal  dii'cctly  into  them. 

In  the  same  building  the  laundry  slinuld  be  jjlaced.  It  shonh 
have  a  flagged  floor,  and  be  funiislird  with  a  revolving  wringe: 
and  a  drying-room,  for  use  in  bad  weatiier  ;  but  there  should  h< 
also  an  enclosed  yard,  vrefl  crpos-cd  /•>  ih<:  sun,  in  order  that  al 
clothing  should  be  hung  in  tiie  ojien  air.  and  receive  the  dired 
rays  of  the  sun  whenever  the  weatlier  ]K'i'niits.  This  pnrifief  th" 
clothing  much  more  than  mere  washing,  however  thorough!} 
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done,  and  drying  in  a  closed,  heated  chamber.  Machines  for 
saving  manual  labor  in  washing  should  be  rised,  but  not  to  the 
exclusion  of  direct  application  of  human  liands  to  the  removal 
of  the  soils  and  stains.  This  cannot  be  dispensed  with,  however 
much  it  may  be  assisted  by  other  agencies.  In  the  same  buildinj; 
there  should  be  a  close  apartment,  communicating  by  a  Hun  with 
the  furnace  chimney,  in  which  clothing,  and  bedding,  and  bed- 
steads may  be  snbjef  ted  to  a  high  degree  of  heat,  for  their  puri- 
fication. All  these  processes  of  purification  should  be  conducteil 
at  this  point,  Che  furthest  removed  from  the  wards  of  the  sick. 
The  laundry  especially,  with  its  damp  vapors  charged  with  the 
tonl  matter  removed  from  soiled  garments  and  bedding,  should 
be  thus  detached. 

That  all  patients  received  into  a  hospital  do  not  recover  their 
health,  is  only  in  conformity  with  the  law  of  mortality,  to  which 
man  is  subject.  Some  disposition  must  be  made  of  the  bodies 
of  the  dead.  They  should  be  removed  from  the  presence  of 
the  living  sick  as  speedily  as  possible  after  death  has  been 
rendered  certain.  A  decent  room  should  be  provided  in  which 
they  shall  be  kept  till  claimed  by  friends  ;  and  another  when- 
friends  may  assemble  to  pay  the  last  tributes  of  affection  and 
respect. 

The  proper  place  for  this  is  in  the  building  appropriated  to 
heating  and  laundry  purposes.  Detached  from  tliose  parts  of  the 
hospital  occupied  by  the  sick,  and  fronting  on  a  street  which 
affords  ready  access,  it  is  yet  withdrawn  from  general  observa- 
tion, and  the  bodies  may  be  taken  to  it  from  any  part  of  the  hos- 
pital, without  exposure,  through  the  basements  and  tunnel  con- 
necting them  with  the  building.  Two  rooms  would  be  proper,  as 
from  so  large  a  number  of  patients  more  than  one  might  be  lying 
dead  at  the  same  time.  The  front  of  this  structure  on  tlie  street 
should  have  nothing  repulsive  in  its  aspect. 

To  trace  the  results  of  disease  in  the  bodies  of  the  dead,  and 
from  them  to  seek  for  causes  and  means  of  prevention  and  cnre 
is  always  an  object  of  much  interest  to  every  intelligent  medical 
roan,  and  the  opportunities  for  doing  this  furnished  by  hospitals 
has  always  been  regarded  one  of  the  great  benefits  they  confer  on 
mankind.  Properly  conducted,  such  investigations  have  in  them 
nothing  repul-sive,  and  are  generally  recognized  as  proper.  The 
friends  of  those  who  die  in  hospitals  have  as  mucli  claim  to  con- 
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sideration  of  their  feelings  in  this  respect,  as  any  other  clai 
These  feelings  should  always  be  regarded.  But  when  proper 
informed  of  the  grounds  wliich  render  important  such  an  exai 
ination,  friends  rarely  rL'fnge  it.  Some  place  properly  cc 
atrncted  and  furnished  for  the  purpose  is  essential  to  every  h< 
pital.  No  more  appropriate  place  can  be  found  than  immet 
ately  adjoining  the  rooms  provided  for  the  i-efcption  of  thi 
friends.  Such  rooms  should  be  lighted  ii  such  manner  an  w 
screen  the  interior  from  the  inspection  of  idle  curiosity,  ai 
have  ample  provision  to  secure  perfect  cleanliness  in  all  i 
details.  ^aj 


Having  thus  gone  hastily  over  the  general  arrangement  ai 
construction  of  the  buildings  required,  it  is  proper  to  enter  in 
more  specific  detail. 

The  ward  into  which  the  patients  are  received,  and  in  wbii 
they  are  cared  for,  is,  strictly  speaking,  the  hospital ;  and 
general  linspital  is  but  the  aggregation  of  as  many  strnctnr? 
each  formed  on  tlie  same  type,  as  may  be  necessary  to  fnmi: 
the  requisite  accommodation  for  the  number  of  patients  the  i 
wme  enables  it  to  support. 

There  is  a  limit  to  the  size  of  a  lio-fpitnl  ;  and  the  number  nf  jm 
tients  to  bii  arniiiiinodnrril  lixcd  by  Mr.  Hoiikiiis  liimsrlf,  is  r( 
largest  win  ell  it  i.sivise  to  culli'i-t  in  one  plnru  and  under  one  mai 
agement.  Better  three  or  four  snch,  scattered  in  different  pari 
of  a  large  town,  than  a  larger  number  aggregated  in  one  conimo 
institution. 

These  wards  maj'  be  quite  detaclied,  united  together  on  fh 
same  level,  or  supi'nm]>nscd.  Ilie  one  upon  the  other;  still  eac' 
is  perfect  in  itself,  and  sliouhl  b;>  ]irovid<'d  wilh  r-vry  arrant!;f 
mentfor  the  comfort  and  eonvi'iiimrc  nml  pro|irr  ti'e;itnn-nr  nf  if 
inmates,  as  though  thrre  wi'i'e  no  otln'i's.  In  desci'ibinj^,  therf 
fore,  the  phm  of  one.  tiint  of  nil  i-;  .^Ivon,  however  many  ther 
may  be. 

The  size  ami  shape,  find  ailinslrni'tir  of  the  various  parts  t' 
each  other,  are  nut  sni>jfvt  to  arl>iliary  arratiiienient.  but  are  d<i 
veioped  by  the  neces^siiieH  to  be  pi'iivided  for.  Tiny  are  the  nat 
ural  outgrowth  of  the  doniiinds  of  the  in-^titntiun,  as  deeidedV 
as  the  form  and  struclure  of  nny  living  organism  is  the  result  c 
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its  nature  and  wants,  and  provide  the  means  of  supplying  them. 
Hence  it  will  be  found  that  a  peculiar  shape  of  the  ward  is  com- 
mon to  all  liospital  plans  of  modern  date-  The  variation  is  in  the 
adjustment  of  them  to  each  other  and  to  the  administration  offices. 

As  the  aggregated  wards  which  compose  a  general  hospital 
must  be  placed  under  the  control  and  supervision  of  one  warden  oi 
superintendent,  and  must,  therefore,  be  grouped  in  sui'h  relation 
to  each  other  as  most  promotes  convenience  in  supervision ;  so,  in 
the  same  manner  and  for  the  same  reason,  each  separate  ward 
must  l)e  under  the  cliarge  of  one  executive  officer — the  nurse — 
who,  being  held  responsible  to  the  physician  and  superintendent 
for  the  faithful  execution  of  all  orders,  must  be  able  to  observe 
with  convenience  the  condition  and  progress  of  each  case,  in  order 
to  render  such  service  as  each  may  requii-e,  and  to  re])ort  snch 
changes  asare  constantly  occurring.  To  secure  this,  the  arrange- 
ment must  be  such  as  brings  every  part  of  the  ward  into  proper 
relation,  so  that  each  patient  may  be  under  constant  observation  ; 
and  while  every  one  has  a  due  supply  of  light  and  air,  they  may 
be  so  concentrated  that  eacli  is  ready  of  access. 

The  first  act  of  creation,  preceding  the  existence  of  living  crea- 
tures, was  the  provision  of  light ;  and  it  was  not  until  God 
"breathed  into  his  nostrils  the  breath  of  life,"  that  man  "  became 
a  living  soul."  life  and  health  are,  therefore,  dependent  on 
liff/d  and  air;  and  the  supply  of  these,  with  the  amount  of 
space  in  which  they  may  be  enjoyed,  is  the  fundamental  point 
around  which  all  ward  arrangements  cluster.  Life  may  be 
maintained  without  fresh  supplies  of  food  during  many  days, 
while  only  a  few  minutes'  withdrawal  of  air  is  fatal ;  so  impor- 
tant is  this  to  our  being  ;  and  it  should  never  be  forgotten  that, 
in  proportion  to  the  vitiation  of  the  purity  of  the  air  and  the 
withdrawal  of  light,  is  the  loss  of  life-sustaining  power. 

The  size  of  the  ward  depends  on  the  number  of  the  occupants, 
each  requiring  a  given  extent  of  space  and  a  given  amount  of  air  ; 
and  the  number  of  occupants  depends  on  the  ability  of  one  per- 
son, with  proper  assistants,  to  nurse  them. 

Under  this  term — nursing — are  included  all  the  various  services 
perfoiTOed  for  the  sick  under  the  direction  of  the  sui-goon  or  phy- 
sician in  chai-ge.  The  nurse  not  only  applies  the  remedies  and 
gives  the  food,  but  regulates  the  temi>erature,  and  the  supply  of 
air  and  light,  and  ministers  in  every  waj^to  the  mitigation  of  snf- 
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fering  and  tlie  promotion  of  the  restoration  of  health.  In  ordi 
that  this  may  be  properly  done,  it  is  necessarj'  tliat  all  the  p 
tients  allotted  to  the  care  of  one  narse  should  be  placed  in  oi 
apartment,  and  not  more  widely  dispersed  than  hygienic  print 
pies  reqnire  ;  and  that  they  should  be  so  distributed  that  all  sha 
be  in  sight  at  the  same  time  from  every  point,  yet  not  so  crowde 
together  as  to  encroach  on  the  share  of  light  and  air  appropria 
to  each,  thus  gendering  disease  instead  of  restoring  hoalth. 

The  result  of  moat  cai-eful  observation  lias  been  to  lead  to  tl 
conclusion  already  staled,  that  100  square  feet  of  floor  space 
necessary  for  every  patient  in  a  hospital,  in  order  to  secure  stifl 
cient  room  for  the  vaiious  services  of  attendants  ;  and-  that  m 
less  than  from  1300  to  1600  cubic  feet  of  air  space  is  requirec 
with  all  the  arrangements  for  frequent  removal  of  thu  air  whic 
can  be  made  available. 

The  multiplication  of  nurses  and  assistants  involves  not  ool 
increase  of  expenditure,  but,  what  is  PtiU  more  to  be  gaarde 
o^inst,  division  and,  therefore,  diminution  of  personal  respons 
bility.  To  prevent  this,  each  ward  should  be  capable  of  receif 
ing  just  so  many  patients  as  can  be  properly  cared  for  by  one  nurst 
It  ^rould  be  impossible  for  one  person  to  attend  to  many  case 
,  ot  extreme  illness ;  nor  ia  it  desirable  for  the  sick  themselves  tha 
many  severe  cases  should  be  collected  together.  It  is  mor 
diffiruU.  to  niaintiiin  tlie  rfqiiisiti'ch>:vniiuess  ;  and  llie  I'xli illation 
from  thi;  bodies  accuinulutc  iii  biigiT  quantilied  and  are  nior 
injurious  ;  as  is  proved  by  the  higiier  deulli-rate  in  wards  when 
they  are  thus  grouped.  It  is  therefore  on  every  account  better  li 
distribute  the  more  serious  eases  in  the  siime  Hiii-ds  with  those  O 
less  gravity.  Thus  in  every  ward  thi'R'  will  heco]liK*ted  cases  o 
disease  of  variotis  forms  and  different  dej^rees  of  gravity,  in  everj 
stage  of  advance  and  decline,  and  atrecfing  persona  of  everj 
variety  of  character,  ret] uiriiij>:  varying  dejri'eesof  attention,  somi 
even  cajjable  of  rendering  assistaui-e  to  eacli  other  by  minor  act! 
of  service.  No  fixed  rule  can  he  hud  down  as  to  the  amount  o 
attention  any  given  case  shall  require,  nor  is  it  pussiblt^  to  dividt 
the  finite  power  of  the  nurse  amid  an  infinite  vaiiety  of  demands 
Bnt  of  such  an  average  of  cases,  expericiiei-  li;is  taujj;ht  that  i 
good  nurse,  with  sullabje  assistants  under  her  control,  can  cart 
for  about  thirty  patients.  Tins  di'terniines  lite  size  and  capacity 
of  the  wnrd.     It  must  have  at  le;tst  tliirty  tiiiu-s  the  100  squ.art 


JOHNS  HOPKINS'    HOSPITAT..  209 

feet  of  floor  space,  and  this  must  be  so  arranged  as  to  give  also 
not  less  than  thirty  times  the  121)0  cnbic  feet  of  air  space ;  these 
figures  giving  the  minimum  of  each.  Eac]i  patient  must  have  an 
equal  access  of  light  and  amount  of  air.  To  furnish  these,  there 
must  be  appropriate  windows  for  every  bed,  and  no  corners  or 
reo^^-sses  for  concealment. 

A  parallelogram  of  greater  length  than  breadtli  presents  the 
most  eligible  shape.  This,  therefore,  has  been  adopted  as  fliat 
best  suited  for  a.  ward,  and  the  size  must  be  such  as  affords  the 
necessary  space. 

But  tliere  are  certain  adjuncts  and  offices  which  are  essential 
to  the  perfonnance  of  necessary  services  to  the  sick  which  cannot 
be  performed  at  the  bedside  nor  in  the  ward  ;  and  rooms  for  tliese 
nmst  be  so  appended  as  to  bring  them  into  the  most  convenient 
relation  to  the  ward  pi-oper  and  to  each  other. 

To  permit  space  for  some  of  tiiese,  the  structure  of  the  paral- 
lelogram must  be  still  more  elongated,  the  addition  being  sepa- 
rated from  the  wanl,  and  divided  into  rooms ;  and,  in  order  to 
give  the  sick,  especially  those  confined  to  their  beds,  tlie  best  ad- 
vantages of  light  and  air,  they  must  be  aUowt«i  the  southern  end 
and  these  offioes  must  be  added  to  the  northern  end.  For  otiier 
purposes,  also,  suitable  appendages  must  be  provided  wholly  on 
the  exterior,  yet  opening  out  from  the  ward. 

A  nurse's  apartment  is  of  prime  importance  for  every  ward 
except  those  appropriated  to  cliildren.  In  those,  the  nurse 
should  sleep  in  the  common  ward,  and  thus  have  them  dii-ectly 
under  notice  at  all  hours  of  the  night  and  da^'. 

The  niirse's  room  should  be  large,  light  and  cheerful,  so  that 
every  opportunity  for  the  recuperation  of  forces  exhausted  in 
duty,  should  be  afforded  in  the  hours  of  relaxation.  This  room 
should  be  immediately  adjacent  to  the  ward,  and  should  have  a 
window  for  observation  opening  into  it.  Next  to  this,  further 
rnmoved  from  the  ward,  should  be  a  kitchen  for  the  preparation 
of  gruels,  tea,  coffee,  toast,  or  messes  of  various  kinds  of  special 
diet,  to  be  furnished  at  irregular  hours,  and  which  cannot  be  pro- 
vided for  in  the  central  kitchen.  There  should  be  in  this  a  good 
cooking  range  with  circulating  boiler  so  as  to  supply  hot  water 
constantly  for  washing  purposes.  Theie  should  be  also  a  sink 
for  washing  plates,  and  cups,  and  bowls,  and  other  vessels  used 
in  supplying  diet,  not  medicine.      Tliose  used  for  the  latter 


210 


MORRIS.— PLANS   FOB  THE 


|iurposL',  bIiouU  never  be  allowed  to  be  taken  there  for  a 
piirjjQse  wliatt;v«r.  There  should  bw  sim]>k'  open  shelves 
which  the  vessels  used  iii  conveying  food  to  the  patients  bIiih 
be  arranged  when  clean.  Thtre  should  be  no  closet  ■with  do 
in  which  anything  soiled  could  be  p\it  out  of  sight  for  evei 
moment,  no  drawers  or  other  places  for  the  concealment 
articles  imperfectly  cleansed.  The  remark,  made  when  trcati 
of  general  construction,  npon  the  importance  of  avoiding  eve 
thing  which  should  afford  harbor  for  vermin,  is  eapecially  ap] 
cable  here.  No  fixed  table  nor  shelf  should  rest  a^rainst  I 
wall.  The  wall  behind  the  sink  should  be  guarded  from  t 
and  the  slopping  of  foul  water  by  a  slab  of  glass.  The  fit 
should  be  of  slate,  or  artificial  stone  of  such  euraposition  as  v 
neither  absorb  fluids  spilled  upon  it,  nor  wear  by  attrition, 
laid  with  slate,  the  flags  should  be  joined  accurately,  and  th 
should  be  laid  securely,  or  they  will  work  loose  and  affoni  ho 
for  dust  and  dirt. 

Adjoining  the  kitchen  ia  a  space  in  which  a  lift  for  patjei 
may  be  placed,  if  it  is  thought  desirable.  If  not  used  for  t\ 
purpose,  this  affords  a  most  appropriate  position  for  a  closet  I 
kot'ping  a  supply  of  clean  bed  linen,  which  should  be  always 
hand,  and  the  supply  should  be  abundant.  Then  comes  the  sis 
way  bv  which  the  ward  communiciiles  with  its  feHow  above 
below."  It  iiiiif^t  b-  hir-.-  ami  w-'ll  li-hlrd  tiiul  oi  easy  -mde.  -a 
sti'p  liaviiiy  a  U'^ad  of  lwi'l\-('  iiichi^s  and  a  ri^L'r  of  six.  An  in 
haiidniil  att:irln'd  liniily  to  rlic  wall  by  ylays  at  projiei-  interra 
nril  li't  iiilii  llie  wall,  shiiuld  Iip  ]irovided  in  order  to  furnisli  su 
port  to  the  fefbli.' ill  asci'iidinii;  or  descending.  These  stairs  sliou 
be  of  stone.  Solid  slate  affords  tlie  Iji-wt  mati'rial,  as  it  does  n 
polish  and  become  suioolh  na  metal  steps  do,  nor  wear  aw; 
nndnr  tlie  ti'i'ad  .Tud  hfftinic  mu'Ve!!,  nfi  saiid-stoite  and  marl; 
do.  It  hiis  also  the  great.  ii(lvitiit;(,i;e  of  havlnir  little  or  no  capa 
ity  f(>i'abst.r])li(>n  of  watei'  or  ntliei'  liuids  sj.illed  upon  it. 

When  the  stairway  is  made  witli  :i  bi'oad  tread  and  e:isy  ris 
and  tile  buildliiiis  of  ordy  two  slnrles.  jiatieTits  of  every  kin 
whellifi'  sick  or  wotiaded.  may  he  canii'il  u])  or  down  on  stretc 
err;,  or  in  rbairs  siis])<'Hded  on  a  f  iiieiaini  iietween  bearing-poles 
that  they  adjust  themselves  to  tli"  level,  with  less  inconvenien 
aTid  sulfeiine:  than  by  an  elevatm-.  These  stairs  maybe  mai 
to  open  on  the  veranda,  instead  of  into  the  conidor  or  passag 
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and  thus  if  there  be  uo  shaft  for  a  lift,  there  will  be  no  chaimel 
of  direct  comiuunication  between  the  ward  below  and  above. 
When  not  in  use  the  shafts  are  shut  up  and  the  air  in  them  be- 
comes stagnant,  and  the  machinery  must  be  kept  oiled  and  tlius 
promote  fonlnesB.  If  possible,  they  should  be  avoided.  Properly 
constructed  stairs  supersede  the  necessity  of  an  elevator. 

These  several  divisions  occupy  the  entire  space  on  the  one  aide 
between  the  inner  or  northern  end  of  the  ward  proper,  and  tlie 
south  line  of  the  corridor  by  which  it  is  connected  with  the  other 
pavUions.  The  corresponding  space  on  the  opposite  or  outer 
side  of  the  passage  leading  to  the  ward  from  the  connecting 
corridor,  ailords  room  for  a  aubsidiary  wai-d  capable  of  receiv- 
ing some  eight  beds,  ,which  may  very  properly  be  used,  in  con- 
nection witli  the  surgical  ward,  aa  a  private  operating  room  ; 
and,  in  connection  with  the  medical  waid,  for  those  cases  which 
requii-e  a  little  more  seclusion  than  can  be  found  in  the  long 
ward.  There  should,  however,  be  in  every  waid  an  amjjle 
supply  of  light  movable  screens,  with  good  bases  and  covered 
with  a  well  glazed  material,  which  can  be  ])Iaced  around  any  bed 
ill  order  to  secure  privacy  for  the  occujiant  at  any  time  it  is 
desirable  to  do  so  without  removal. 

On  tlie  north  side  of  the  connecting  corridor  are  two  rooms, 
separated  from  each  otlier  by  a  passage,  liaving  a  window  open- 
ing to  the  north.  That  on  the  inner  side,  should  be  used  as  the 
ward  refectory,  and  sltould  communicate  with  tlie  basement  by  a 
small  lift,  io  be  used  only  fur  food.  All  patients  who  can  leave 
their  beds  should  be  required  to  take  their  meals  in  this  refectory, 
not  only  in  order  to  avoid  the  soiling  of  the  ward  by  the  careless 
slopping  of  liquids  or  scattering  of  crumbs,  but  because  it  is  better 
for  themselves  that  they  should  take  their  meals  out  of  the  ward 
atmosjjhere.  The  other  apartment  should  be  titted  np  as  a  read- 
■  ing  or  i-ecreatiou  room,  and  furnislied  with  books  and  games  for 
iiniusement  in  order  to  draw  out  of  the  wards  all  who  are  able  to 
leave  it. 

In  describing  the  adjuncts  of  the  ward  it  still  remains  to  speak 
of  those  exterior  to  it,  the  moat  imi>ortant  of  them  all — water- 
chisets,  urinals,  receptacles  for  slops,  bath-rooms,  lavatories,  etc. 

Tlie  spaces  appropriated  to  these  purposes  must  be  large 
enough  to  prevent  any  crowding ;  and  the  accommodation  so 
ample  tliat  there  shall  be  no  necessity  for  the  detention  of  any 
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imtitml  waiting  for  an  opportunity  of  relief.  In  tliis  part  of  t 
anangemeii t  tlu-re  should  be  no  stint — want  of  largeness  of  pi 
vision  in  the  beginning  will  t-ntail  i-ndless  trouble,  No  pstie 
should  liave  any  ajmlogy  for  not  going  to  the  water  cloeet,  w^ 
is  not  confined  absolutely  to  the  recumbent  position.  Wlwa  i 
closets  are  placed  at  one  end  only  of  the  ward  [he  distauce  to 
travelled  from  the  other  end  is  too  great  for  a  weak  patient,  ai 
affords  an  excuse  to  the  indolent  for  the  needless  nse  of  vesgt 
about  the  bed. 

They  must  be  so  placed  as  to  afford  the  most  ready  access  frc 
the  beds,  and  yet  be  aa  much  shut  out  from  the  area  of  the  wa 
as  though  they  had  no  connection  witli  it. 

To  accomplish  both  purposes  towers  should  be  built  proje< 
ing  fi'om  one  side  of  the  pamllelograni  at  either  end  of  that  pa 
which  constitutes  the  ward  proper,  shut  off  from  the  ward  1 
light  door  frames  covered  with  highly  glazed  impermeable  mal 
rial,  such  for  instance  as  that  known  as  imitation  morocco,  cloa 
by  springa,  the  doors  double,  with  an  intervening  spa<;e,  one  do 
opening  either  way,  so  that  one  shall  close  as  the  other  is  opene 
and  that  there  shall  never  be  an  unbroken  communication  betwei 
these  apartments  and  the  ward.  These  should  receive  their  ligl 
air,  and  heat,  each  in  ample  abundance  from  aoorces  untirely  Ind 
pendent  of  the  ward  supply.  Placed  thus  at  either  end  of  tl 
ward,  each  range  of  water  closets  should  contain  at  least  thn 
seats,  and  for  each  jiau  there  should  be  a  separate  compartmei 
furnished  with  a  door  closed  by  a  siiring.  This  dour  should  1 
attached  to  the  water  pi]te,  so  that  t  lie  mere  act  of  opening 
shall  cause  the  pan  to  be  flushed  Irpcly  witli  water,  in<iependenti 
of  the  vulition  of  tliciiatient,  who  niiiy  be  too  weak,  t(X)  iguorau 
or  tiio  careless  to  give  iivojM'r  attnitiuu  to  this  necessary  act. 

No  i)art  of  the  coustniction  of  hospitals,  or  of  dwelMng-house 
is  more  important,  or  shouhl  recrivp  more  thought  in  aiTang 
ment  or  more  can'  in  supervision  thiiii  this.  From  defect  in  ori} 
inal  construction,  or  neiilecf  in  subsequent  attention,  palac* 
have  been  converted  into  seats  of  p.-stileuci-,  and  lu)tels  liavesei 
their  guests  to  the  gra VI',  orentaili'd  uikui  flu-Tii  months  of  jiainfi 
sickness  or  pTinauent  valetudinarianism.  In  hosjiitals  tliis  cai 
is  especially  required.  The  iinimies  are  jx-rpetually  ohunj^int 
and  are  drawn  from  that  class  of  society  absnlurely  iijnorant  ( 
the  necessity  for  care  on  such  subjects,  and  n'eonciled   by  bab 
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to  nncl<?anline3a  and  foul  odors.  It  is  practically  diflicult,  if 
not  impossible,  to  convince  them  of  ttie  injnriona  influence  of  that 
to  which  they  are  accustomed ;  and  the  constant  change  of  pa- 
tients requires  the  unceasing  repetition  of  the  same  lesson,  and 
extension  of  the  same  care.  Economy  aod  security  from  obstruc- 
tion is  consulted  by  the  provision  of  suitable  material  for  abster- 
sion in  proper  size;  otherwise  the  pipes  will  be  obetractecl  by 
needless  quantities  of  paper,  or  insoluble  masses  of  rags,  oakum, 
cotton,  or  whatever  comes  most  conveniently  to  hand. 

Two  separate  unnala  should  be  provided  in  each  tower.  These 
should  be  of  porcelain,  aiid  not  of  the  usual  rounded  shape,  but 
so  fonned  that  the  person  using  it  must  stand  directly  over  it, 
and  thus  have  no  apology,  indeed  no  opportunity,  for  soiling 
the  floor.  There  is  no  odor  more  pervading,  and  few  more 
offensive,  than  that  due  to  the  decomposition  of  the  secretion 
from  the  kidneys  of  even  healtliy  animals  ;  and  the  ui-iue  in  dis- 
ease becomes  charged  with  effete  material,  the  putrefaction  of 
which  renders  the  odor  insufferably  abominable.  No  wooden 
floor  is  permissible  for  these  apartments.  Artificial  stone,  or 
well-laid  slate  flags,  affords  the  best  material.  Tiie  wall  adjacent 
to  the  urinal  should  be  sheathed  with  solid  glass  sliibs,  and  the 
floor  beneath  should  be  guarded  with  the  same.*  This  is  abso- 
lutely nou- absorbent,  but  the  surface  of  it  should  be  frequently 
cleansed  by  a  good  sponge.  There  must  be  a  separate  receptacle 
for  slops,  lined  with  porcelain,  of  globular  shape— not  conical  or 
square — i)iovided  with  an  ample  supply  of  water,  hot  and  cold, 
so  tliat  all  vessels  used  to  receive  sputa,  or  other  excretions  or 
seci-etions,  or  discharges  at  the  bedside,  shall  be  readily  cleansed, 
and  the  receptacle  itself  flushed  freely  afterward. 

In  an  adjoining  room — properly  separated  by  a  screen— should 
be  placed  the  necessary  arrangements  for  washing.  Three  or 
more  basins  excavated  in  a  marble  block,  each  furnished  with  a 
water-cock  and  grated  outlet,  are  necessai-y  at  each  end  of  the 
ward.  There  should  be  sufficient  space  between  the  basins  to 
allow  tliera  all  to  be  used  simultaneously  without  inconvenient 
crowding  ;  and  the  wall  belaud  should  be  sheathed  with  glass  to 


*  For  the  iise  <>(  this  ranxt  appropriate  raatorial  for  such  purposes  w 
til"  nrchifect  of  the  PresbjleriaQ  Hospital. 
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prevent  the  absorption  of  the  foul  water  sploshed  ogatust 
Then?  should  be  also  a  fixed  bath-tub,  liiiwl  with  plaais 
copper  coated  witli  tin ;  and  a  movable  batli-tub  to  be  tuke 
necessary  to  the  bedside  of  any  patient  unable  to  bear  b» 
carried  to  the  room.  The  apartments  appropriated  to  these] 
posee  must  be  well  liglited  by  windows  independently  of 
^vard ;  and  ventilated  by  a  separate  stack  of  Hues  to  be  liea 
either  by  lire  in  the  basement  or  by  steam  coils  properly  pin 
within  them,  or  connected  by  horizontal  liuea  mth  the  fun 
chimney.  Kvery  seat  in  the  water-closet  must  have  an  ojjei 
beneath  it  conducting  to  a  heated  flue,  so  as  to  funiish  a  sir 
downward  current  beneath  every  pan. 

Similar  arrangements  for  the  subsidiary  ward  should  be  m 
in  the  tower  at  the  north  end  ;  which  should  be  made  so  ea 
cious  as  to  furnish  space  for  this  independently  of  that  apj 
printed  to  that  end  of  the  main  ward.  In  the  upper  pwl 
each  of  these  towers  there  must  be  a  room,  heated  by  steam  c 
in  the  cold  weather  in  order  to  prevent  fi-eezing,  containing  ii 
tanks  capable  of  holding  a  supply  of  water  ample  to  meet 
dranght  necessary  for  these  several  services.  It  is  estinu 
that  at  least  4,00t>  gallons  is  necessary  to  meet  the  reqaireoM 
of  the  eighty  patients  it  is  proposed  to  providcLJEyjjJ^J 
pavilion.  ^^^^^H 


AVards  thus  ronstrnctcd  must  be  uniti'd  Lo  each  other  ami 
the  main  buildin.ir  by  ])ii.3saj,'t'S  to  fucilitate  the  aecess  of 
officers  from  part  to  pai't,  and  tlie  projier  iierfuniiance  of 
various  services.  Patients  in  various  ytat^i'S  and  decrees 
sickness  will  also  require  triin.-ifereiice  from  one  ward  to  anotl 
There  must,  therefnre,  be  ]iir-inis  of  rommniiication,  and  in 
variable  climate  it  is  inijiurlant  that  tlicse  shall  be  capabh 
being  wanned  in  winler,  niid  ki-pt  airy  in  the  summer;  : 
screeneil  from  the  sun,  and  ]iri>lectcd  from  the  weather  at 
seasons.  There  i.^  no  diflieuily  in  sccuiini!;  thi'  fulfilment  of 
these  purposes,  witliout  risk  of  ubalruction  of  the  freest  ciivi 
tion  of  air.  The  corridor  should  be  wide  and  lofty,  and 
doors  shonld  be  large,  and  ojii^n  O]iiiosite  to  e;i('li  atlu-r  :  j 
the  arches  should  correspond  in  tlie  s:uiii' wny,  and  be  made 
liigh   and   wide   as   is   coin]ialib]i.'   wiEli   Hlrengtli  of    the   wn 
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These  should  be  merely  strong  pillars,  ocRupytng  as  small  space 
laterally  as  possible.  The  aretes  should  be  glazed,  with  sashes  to 
open  so  that  the  sashes  of  opposite  windows  being  thrown  np 
wht?n  the  weather  renders  it  proper,  there  may  be  a  current 
through,  and  a  freedom  of  circulation  as  entire  as  though  there 
were  no  obstruction;  while  the  closure  of  the  doors  and  sashea, 
when  necessary  entirely,  excludes  the  rain  or  snow.  A  partial 
opening  or  closure,  adjusted  to  the  tempei-atua^,  is  always  under 
the  control  of  the  officers.  Tlie  advantages  of  connection  and  pro- 
tection may  thus  be  secured  with  entire  freedom  of  circulation. 

There  is  still  another  necessity  for  the  patients  to  be  met.  Some 
escape  from  the  ward  muse  be  provided  for  those  who  are  able  to 
leave  their  beds  ;  some  arrangement  by  which  they  can  breathe 
the  outer  aii-  at  intervals  ;  some  place  to  which  they  may  resort 
for  exercise,  and  where  they  may  indulge  in  cheerful  conversa- 
tion and  merriment  without  disturbing  the  repose  of  those  who 
are  so  ill  that  these  cannot  be  permitted  in  their  immediate 
presence.  For  this  purpose  in  some  hospitals  galleries  have 
been  constructed  running  parallel  to  the  wards.  This  is  an 
exceedingly  objectionable  position.  They  exclude  the  light  and 
air  from  the  wards,  and  not  only  impair  the  ventilation,  but, 
ojtening  out  of  the  wards,  receive  all  the  impure  atmosphere, 
and  I'etain  it ;  so  that  the  patients  who  frequent  them  breathe 
the  same  air  as  that  of  the  ward,  only  somewhat  diluted.  The 
prevalence  of  the  habit  of  tobacco-smoking  is  also  so  general 
tliat  the  appetite  for  it  must  be  indulged,  and  the  smoke  will 
be  canied  into  the  wards  through  open  windows  and  doors, 
which  transmit  also  the  disturbance  of  noise  from  conversa- 
tion and  heavy  footfalls.  All  these  are  serioiis  objections, 
and  render  such  galleries  entirely  inadmissible.  Open  verandas 
on  the  south  side  of  the  connecting  corridors  present  every 
advantage  i-equired,  and  are  not  liable  to  these  objections. 
On  the  same  level  with  the  ward  floor,  they  are  easily  accessible 
for  the  feeblest  who  can  walk,  and  by  wheeled  chairs  for  those  who 
cannot  but  are  able  to  leave  their  beds.  Pacing  the  south,  they 
receive  the  full  benefit  of  the  warm  sun  in  the  winter  season,  and 
are  screened  from  the  cold  winds  by  the  closed  sashes  and  doors 
of  the  corridors ;  while,  during  the  warm  season  these,  being 
thrown  open,  invite  of  course,  the  utmost  fieedom  of  the  breezes 
from  whatever  point  they  blow.     At  all  seasons,  in  every  state  of 
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the  weather,  except  the  most  inflenient,  they  are  favorite 
of  resort,  and  patients  unable  to  rise  may  be  gratified  m 
desire  to  be  carried  there  on  their  beds.  There  is  no  adjot 
the  ward  which  contributes  more  to  the  comfort  of  the  eick, 
more  important  in  promoting  the  restoration  of  health, 

A  similar  veranda  may  be  provided  at  the  Bouth  end  of 
ward,  witli  a  large  central  window  opening  to  the  floor.  In 
however,  smoking  should  be  prohibited,  as  the  fumes  won 
drawn  directly  into  the  ward. 

A  tower  at  the  side  of  the  south  end  of  the  pavilion,  corresi 
ing  to  that  in  which  the  various  offices  are  placed,  and  li 
occupying  the  space  beyond  the  corner  chimney,  famisl 
small  apartment,  with  a  fireplace  in  the  comer  and  a  windt 
the  one  side,  well  adapted  to  receive  a  patient  in  sach  cond 
from  any  cause  as  to  make  it  desii-able  to  remove  him  froi 
general  ward. 

The  warde  thus  constructed  should  be  made  as  attract! 
possible.  The  walls  properly  finished  with  a  hard  plaster, 
polished,  will  retain  their  purity  of  color  for  many  yean, 
can  at  any  time  receive  a  coat  of  paint  of  some  9ul>daed 
The  spaces  between  the  windows  and  over  the  fireplaces  nu 
made  attractive  by  cheerful  pictnrea  or  appropriate  sentonc 
comfort  and  encouragement. 

In  furnitihiiig,  notliini:  sliould  br  allowi'd  which  is  not  : 
lutely  necessary  ;  and  :ibave  all  other  considi-rations.  the  ut 
care  should  be  taken  to  excliuie  everytliing  which  may  be 
verted  into  a  receptacle  of  any  soiled  gannent  or  other  sour 
impurity. 

The  bfdsteads  should  ho  of  iron,  closely  riveted  and  stvo 
but  lightly  framed,  affording  the  least  harbor  for  vorinin 
can  be.  Constantly  introduced  with  patients  brought  from  c 
bers  teeming  with  sueh  peats,  nothing  but  the  most  extreme 
tion  against  the  provision  of  harboring  places,  and  vi^ilani 
subsequent  cai-e.  can  protect  the  wanlf  from  their  presence 
disgusting  prevalence.  There  sliould  be  no  lockera  for  any 
pose  whatever.     They  cjinnot  be  kejit  free  from  insects. 

The  mattresses  should  be  of  thu  best  curled  hair,  capab 
being  purified  and  renovated  frequently  ;  and  the  warmth  o 
patients  should  be  secured,  not  by  what  are  known  as  "  coi 
tables,"  wadded  with  either  cotton  or  wool,  but  by  good  \^' 
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T&lankets.  These  afford  a  much  more  healthy  cover,  and  may  be 
■washed  with  more  ease  and  less  injury.  Sheets  and  pillow-rases 
should  be  white  ;  not  unbleached,  which  never  look  clean  and 
afford  an  excuse  for  neglect  of  change.  Each  bed  should  have  a 
white  overspread,  not  colored  or  checked.  Every  patient  should 
have  a  comfm-tahle  chair  with  arraa  ;  and  the  width  of  the  ward 
Bhould  be  such  as  leaves  a  wide  passage  between  ihem  placed 
one  at  the  foot  of  each  bedstead,  while  at  the  same  time  each  bed 
is  drawn  at  least  two  feet  from  the  wall,  thus  leaving  a  good  pas- 
sage at  the  head  also.  This  not  only  facilitates  access  for  the 
performance  of  the  various  acts  of  service,  bnt  also  withdraws 
the  patients  from  the  influence  of  the  currents  of  air  which  circu- 
late around  the  walls,  and  fall  from  the  ceiling  by  them.  Every 
bed  should  be  so  placed  as  to  afford  the  occupant  an  outiook 
through  a  window  to  the  open  sky.  Windows  placed  oppo- 
site to  each  other  afford  this  opportunity  to  all  with  their  feet 
turned  toward  the  middle  of  the  ward,  except  those  placed 
where  the  central  chimney  stack  interferes.  These  should  be 
reversed,  and  have  the  heads  toward  the  stacks  and  the  feet 
toward  the  windows.  The  grates  being  placed  only  in  the  north 
and  south  sides  of  the  stack,  will  allow  this  without  iucon- 
venience. 

It  is  important  that  the  feet  of  the  bedsteads  should  be  finished 
with  smooth  rounded  knobs,  or  be  set  in  turned  wooden  recep- 
tacles. Tliej-  must  not  be  mounted  on  castors,  which  allow  them 
to  roll  improperly  under  the  movements  often  necessary  in  ren- 
dering various  services  to  the  patients  ;  and,  if  not  thus  mounted, 
rough  feet  fray  the  floor.  Castors  coupled  in  pairs  by  bars  the 
length  of  the  width  of  the  bedsteads,  and  well  guarded  by  rubber 
tires,  should  be  provided  to  slip  on  the  feet  of  bedsteads,  when 
it  is  desired  to  roll  a  patient  from  one  part  to  another  of  tiie  same 
ward,  or  to  another.  Such  an  arrangement  renders  useless  the 
more  complicated  and  troubleaonieapparatus  sometimes  provided 
for  sucli  purposes.  The  less  complicated  the  various  appliances 
are,  the  better.  They  are  more  easily  kept  clean  and  in  working 
order,  and  are  less  disturbing  to  nervous  invalids. 

All  vessels  of  every  kind  and  for  whatever  use  should  be  of 
porcelain  or  glass.  They  are  more  liable  to  breakage,  it  is  true, 
and  more  costly  ;  but  it  is  impossible  to  prevent  the  indentation 
of  metal  vessels  by  careless  handling,  and  the  consequent  break- 
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ing  of  the  coat  of  tin  ;  exposing  some  portion  of  tli<j  iraill 
rosion,  and  rendering  rleanliness  impossible. 

There  should  be  a  liberal  provision  of  moviible  screena H 
can  be  adjoeted  at  will  around  Hie  bed  of  any  patioil 
whom  it  may  be  desirable  to  provide  privacy  for  any 
pose  for  a  short  time,  or  whose  condition  may  be  such 
the  sight  of  it  would  be  injurious  to  others,  such,  for  instB 
as  hemorrhage  or  convulsions.  A  dying  patient  may  thti 
withcbuwn  from  general  observation  with  no  shock  to  his 
sensibility,  and  great  relief  to  the  feelings  of  others.  Atteitf 
friends  may  be  thus  protected  from  needless  exposure  of  t 
feelings,  and  religious  rites  may  be  performed  for  which  prii 
is  required. 

These  screens  should  be  light  but  strongly  framed,  and 
ered  with  the  same  material  mentioned  in  connection  with 
doors. 

If  the  purity  of  the  atmosphere  be,  as  is  confessed  by  all, 
one  essential  for  success  in  the  treatment  of  tlie  sick,  every  mt 
for  the  preservation  of  this  purity  is  of  the  highest  importa 
In  the  language  of  Mr.  Simon,  Medical  Officer  to  the  P; 
Council  of  Great  Britain,  already  quoted  but  worthy  to 
repeated  here : 

"That  which  makes  the  healthiest  house,  makes  also 
"  lirnlMiii'st  iuippilal  ;  rlir  sriun'  fas[i{linus  ;iiul  univiTs:i.l  cloii 
"  nes.^^,  Ilie  same  iirver-cmsihig  vigihiuce  .igainst  the  tlimis 
"forms  in  which  dirt  may  disgiiise  itrfielf  in  air,  :ind  soil, 
"  water,  in  walls,  and  floors,  and  ceilings,  in  dress,  and  bedd 
"  and  furniture,  in  yiots,  and  pans,  and  pails,  in  sinks, 
'  drains,  and  dirt-liins.  II  is  but  t!ie  s;ame  jirincipJe  of  man; 
"ment,  but  with  imnicasui-.ibly  greater  vigilance  and  .skill  ; 
"  the  establishment  which  has  to  be  kejit  in  .<u<'h  exquisite  ] 
"fection  of  ck'anliness,  is  an  establisjiment  wliicb  never  ri 
"from  fouling  itai'lf  ;  nor  are  there  any  ]iroduct;i  of  its  fouli 
" — not  even  the  least  odorous  of  t.ui;li  producis — which  on 
"  not  to  be  regarded  as  poisonous." 

Ttie  removal  of  soiled  garments,  bed-linen,  and  drfssincr; 
tlierefore  a  subject  ]U'eemini'ii|-ly  entitled  to  attention.  I  p] 
never  forget  the  expression  of  a  Ward  Sister  in  a  London  t 
pital,  whoso  ward  presented  a  pattern  of  purity,  who  in  r(?pli 
the  qnesliiin  how  often   changes  were  iiiaile,   ans-wered    wit 
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smile  of  astonishment  at  the  simplicity  of  the  questioner,  "aa 
often  as  they  are  required." 

How  shall  the  soiled  ganuents  be  disposed  of?  No  place 
should  be  allowed  in  the  construction  of  a  ward  in  which 
they  can  be  deposited  even  for  a  moment.  They  become  "a 
stercoraceoua  heap,"  as  offensive  and  pernicious  as  that  col- 
lected at  the  outlet  of  a  sewer.  In  connection  with  that  water- 
closet  of  each  ward  nearest  to  the  laundry,  and  most  removed 
from  the  lift  by  which  food  is  supplied,  theiB  should  be  a 
shaft,  tile  walls  of  which  should  be  glazed  with  the  most  solid 
and  impermeable  plaster  coat  and  painted,  in  which  a  lift  shall 
descend  from  the  ward  to  the  basement.  Each  ward  should  be 
furnished  with  a  box  lined  with  copjier,  and  provided  with  a 
closely -fitting  lid,  mounted  on  wheels  or  castors  shod  with  vul- 
canized or  rubber  tires,  which  can  he  run  to  the  foot  of  each  bed 
at  the  time  changes  are  made,  in  wliich  soiled  articles  shall  be 
deposited  and  drawn  at  once  to  the  opening  of  the  shaft,  and 
the  box  with  closed  lid  sent  to  the  basement,  and  thence  imme- 
diately to  the  laundry.  Tliey  should  not  be  allowed  to  tarry  a 
minute  by  the  way.  The  metal-lined  box  can  be  scoured  and 
exposed  to  the  air  and  sun  for  purification,  as  is  done  with  dairy 
vessels,  where  similar  causes  demand  similar  attention  to  the 
absolute  removal  of  every  particle  which  can  produce  contami- 
nation. The  usnal  mode  of  gathering  the  soiled  garments  lu 
baskets  or  in  the  arms,  and  carrying  them  through  the  wai-ds  and 
down  the  stairways,  diffuses  the  foulness  and  disseminates  the 
seeds  of  disease.  But  even  this,  disgusting  and  improper  as  it 
is,  is  preferable  to  the  sluttishness  of  tlirowing  them  loosely 
down  a  shait,  contaminating  the  walls  by  their  contact  in  de- 
scent, and  then  lying  at  the  bottom  to  undergo  at  least  the 
incipient  stages  of  putrefactive  change,  and  send  the  poisonous 
influence  through  the  shaft  back  to  the  ward. 

The  same  shaft  and  lift  will  afford  conveyance  also  for  coal 
and  ashes  to  and  from  the  ward,  thus  separating  all  crude  and 
refuse  as  well  as  all  foul  material  as  far  as  possible  from  tlie 
ward  kitchen  and  the  lift  to  the  ward  refectory,  and  saving  the 
stairways  from  soil  and  the  atmosphere  from  pollution. 
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BASEMENT  AND   ITS   USES. 


A  lofty,  enclosed,  weU-Ughted  and  well-ventilated  basement  1 
should  underlie  every  part  of  a  liospital.     Where  the  necessity  I 
of  keeping  the  proper  level  requires  that  any  portion  of  it  should  I 
be  sunk  below  the  surface,  it  should  there  be  sorrounded  by  a 
wide  area,  bounded,  not  by  a  perpendicular  wall,  but  by  a  slop 
embankment ;   and  the  drainage  from   this  area  to  the  i 
should  be  such  that  no  pools  of  water  could  bo  collected  duri 
rains,  and  that  the  foundations  and  walls  of  the  building  shai 
be  kept  perfectly  dry.     No  wooden  floor  should  be  allowed  i 
any  part  of  the  basement.     Good  Hags,  or  artificial  stone  i 
not  with  asphalt  but  Portland  cement,  that  which  is  importedt  I 
well  laid  on  a  good  foundation  bed  of  furnace  clinker  or  other! 
dry  material,  should  be  used  ;  and  the  walls  should  be  j 
with  hard  polish,  and  finished  with  as  ranch  care  as  those  of  tb 
wai-ds. 

Though  tlie  basement,  however  elevated  and  dry  and  ' 
lighted,  and  even  when  provided  with  vaults  beneath  it,  is  i 
suited  for  use  for  general  disease,  there  is  one  class  of  i 
continually  presenting  themselves  in  hospitals,  which  can 
treated  with  more  safety  to  themselves,  as  well  as  with  1 
turbance  to  otliers  in  rooms  placed  there.  Mania  a  potu, 
disease  frequently  developed  in  those  of  inebriate  habits  by  t 
shock  of  injury,  requires  some  arrangement  for  seclusion, 
only  for  the  sake  of  the  other  patients  in  a  ward  who  are  dis 
turbed  by  snch  cases,  but  for  the  protection  of  the  poor  victim 
himself.  Under  the  influence  of  the  wild  apprehensions  of  I 
delirium  they  not  infrequently  throw  themselves  from  windows  d 
a  terrible  catastrophe  which  is  averted  by  placing  sucli  patientQ 
in  a  basement  room.  A  general  hospital  must  have  such  ] 
visions  for  secnrity,  or  render  itself  liable  to  the  penalty  due  t 
neglect  of  proper  care. 

Rooms  are  also  necessary  for  vapor  and  other  foi-ms  of  me< 
Gated  batlis,  which  cannot  be  administered  either  in  the  ^ 
or  bath-rooms  without  annoyance  to  the  other  patients, 
basement  affords  the  proper  place  for  these  also. 

Store-rooms  for  the  preser\'ation  of  splints,  and  implements  c 
various  kinds  for  the  use  of  the  sick,  when  not  in  actm 
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are  necessary,  and  will  be  more  conveniently  placed  in  the  wise- 
ment  than  in  any  other  part  of  the  buildings  ;  and  closets  for 
the  reception  of  the  clothing  of  patients,  which  must  not  be 
allowed  to  accumulate  in  the  wards,  provided  with  receptacles 
in  wliich  those  of  each,  properly  marked,  can  be  kept  separate, 
will  demand  much  room  which  cannot  be  given  elsewhere.  Store 
rooms  of  various  other  kinds  are  necessary,  and  offices  in  which 
many  duties  may  be  performed. 

The  kitchen  and  its  appendages,  though  not  placed  under  any 
part  of  the  buildings,  should  be  on  the  level  of  the  basement, 
which  should  extend  from  it  as  from  a  central  point  beneath 
every  pavilion,  in  order  to  allow  the  most  prompt  and  conve- 
nient distribution  of  food  to  each,  without  the  deteriorating  in- 
fluences of  delay  or  exposure.  The  requisite  stores  of  vaiious 
kinds  find  their  most  appropriate  receptacles  and  channel  of 
distribution  here.  The  basement  should  also  communicate  by  an 
outlet  separate  from  that  through  the  kitchen,  with  the  hiundiy 
and  ash-pit,  thus  allowing  the  removal  of  soiled  clothing  orbed- 
ding  to  the  one,  and  of  offal  of  every  kind  to  the  other  witliout 
being  transporied  through  wards  filled  with  sick,  or  corridors 
communicating  with  them,  or  across  grounds  designed  for  recre- 
.  ation,  and  exposed  to  general  observation  from  without. 

Another  sad  necessity  is  met  by  the  provision  thus  made  for 
the  removal  of  the  bodies  of  the  dead  to  the  place  provided  for 
their  deposit,  in  the  same  building  with  the  laundry,  till  claimed 
by  friends.  They  should  be  carried  to  It  by  the  same  passage  as 
the  soiled  linen,  bedding,  etc.  The  grounds  around  the  wards 
are  ttius  kept  free  from  every  cause  of  oflfence  to  the  eye  or  imag- 
ination of  the  patients,  for  whose  use  they  should  bo  made  and 
kept  as  attractive  as  possible,  wliile  by  the  same  arrangement 
everything  which  should  prove  unpleasant  to  the  eyes  of  neigh- 
bors is  kept  out  of  sight. 

AH  these  advantages  are  sacrificed,  and  with  no  compen- 
sating benefit,  where  wards  am  raised  on  arches  open  at  either 
side.  If  properly  supplied  with  windows  and  doors  such  base- 
ments may  be  kept  as  perfectly  ventilated  as  though  the  winds 
blew  through  them  unchecked,  while  the  floors  of  the  wards 
are  not  unnereasarily  chilled  by  the  cold  blasts  of  winter;  and 
banks  of  snow  driven  by  them,  will  accumulate  there  during  the 
continuance  of  storms  at  leai^t.     The  same  attention  to  neatness 
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whicli  is  required  to  keep  the  open  spaces  under  the  wards  \ 
pure  and  uninctimbered  with  odds  and  ends  of  lumber,  will 
keep  the  enclosed  basement  equally  so;  and 'in  an  institutioa 
superintended  by  a  faithful  warden  and  inspected  hy  an  active 
board  of  trustees,  no  accumulation  of  refuse  material  would 
be  allowed  there  more  than  in  tlie  offices,  corridors,  or  wards 
themselves.     While  the  basement  itself  tlius  constructed  com- 
municates directly  with  the  kitchen,  a  well-built,  well-lighted  J 
tunnel  should  be  constructed  from  the  southern  end  of   that! 
under  each  pavilion,    through  which  communication  shall  bal 
maintained  with  the  laundry  and  heating  arrangements,  and  I 
through  which  shall  be  carried  all  the  steam-pipes,  water-pipea,  f 
and  gas-pipes.     All  these  should  be  so  laid  in  trunks  beneath.  | 
the  floor  of  the  basement  that  they  shall  be  readily  accessi- 
ble at  every  point  for  repair  or  renewal ;  yet  none  of  these  or  1 
of  the  dminage-pipes,  conducting  to  the  sewer,  should  be  laid  J 
in  such  a  manner  as  will  make  it  necessary  ever   to  break! 
the  flagging  for  any  possible  repair.     This  should  be  guarded  1 
against  in  the  original  construction  by  openings   at  sultablaj 
places. 

These  basements  are  of  the  greatest  value  in  the   heatiai^ 
armngements.     In  them  should  be  placed  the  air-duct  and  t 
chambers  in  which  the  air  is  heated  by  the  radiators  or  coils  of  j 
pipe,  though  this  air  should  not  be  drawn  from  them.     Thesaf 
chambers  must  be  outside  the  wards,  and  nowhere  but  in  i 
enclosed  basement  can  they  be  properly  placed. 

In  our  climate  a  basement  is  an  absolute  necessity  for  this,  if  a 
for  no  other  reason.  Practical  experience  will  soon  demonsttatel 
its  necessity  for  every  civil  hospital  at  least. 


DRAINAGE.  • 

Startling  experiences  have  aroused  attention  to  the  importance  1 
of  the  arrangements  to  effect  this. 

A  building  provided  with  everjfhing  money  can  supply  fori 
elegance  and  general  comfort,  may  he  rendered  uninhabitable  by  1 
defective  drainage,  or  an  unsusperted  commnnication  with  a  fool  J 
sewer  or  cess-pool ;  and  the  purposes  to  which  a  hospital  i 
devoted,  renders  this  service  in  connection  with  it.  one  whiohl 
should  he  provided  with  the  most  judicious  and  thoughtful  pm> 


^m  JOHIfS   HOPKIKS'    UOBFriAL.  223 

^r  dence,  and  majntaiued  and  watched  with  the  mogt  jealous  care. 
If  tlie  excremental  discharges  of  healthy  action  ai-e  capable  of 
producing  poisonous  influencea  when  not  properly  removed,  how 
much  more  deleterious  must  be  the  morbid  products  of  such 
various  diseast'd  organs  and  functions  as  are  collected  in  a  large 
liospital. 

Every  water-closet  should  be  separately  trapped.  All  drains 
and  sewers  should  be  laid  outside  the  walls ;  and  connecting- 
pipes,  while  they  need  the  protection  of  walls  to  guard  them 
against  freezing  in  the  cold  season,  should  be  carritnl  to  the  out- 
side drain  at  tlui  nearest  point. 

Every  pipe  should  be  properly  fui-nished  with  traps  to  secure 
absolute  exemption  from  liability  to  the  return  of  the  air  of  the 
drain  or  sewer ;  and  these  should  be  so  placed  that  access  to  them 
may  be  had  without  difficulty  in  case  injury  or  obstruction  of 
any  kind  should  render  repair  necessary. 

The  first  step  toward  the  erection  of  the  buildings  of  the  Johns 
Hopkins  Hospital  should  be  the  construction  of  a  sewer,  not 
within  the  grounds,  but  in  the  street  to  the  south  of  the  lot.  In 
order  to  secure  absolutely  exemption  from  danger  from  any  reflux 
of  gases  from  this  sewer  into  the  drains,  and  to  ventilate  it  thor- 
onghly,  a  connection  should  be  made  between  it  and  the  furnace 
of  the  steam  boiler  in  the  heating  ap[>amtus,  which  it  is  proposed 
to  place  in  the  centre  of  the  southern  line  of  the  lot  in  immediat*; 
proximity  to  the  sewer,  by  which  anangement  a  strong  draught 
from  any  point  through  tlie  sewer  to  the  furnace  would  be  estab- 
lished, so  that  nothing  could  escape  in  any  other  direction.  To 
this  main  sewer  smaller  tributaries  should  be  laid  directly  from 
each  pavilion  and  from  the  kitchen  and  laundry,  each  well- 
trapped.  These  should  all  be  well  constructed  with  hard  brick 
well  cemented,  or  good  terra-cottapipe,  so  that  there  shall  be  no 
leakiige  into  the  soil ;  and  with  such  a  grade  as  shall  secure  a 
rapid  curn.'nt  to  what  flows  through  them. 

Every  possible  precaution  should  be  taken  to  prevent  any 
reflux  of  the  air  from  the  sewer  or  drains  into  any  part  of  the 
building.      'Hiis    is    not  always  sufliciently  attended  to,   and 

L unhealthy  dwellings  are  often  caused  by  such  neglect. 
The  spouts  which  collect  the  water  from  the  roofs  should  dis- 
charge into  the  sewers.     These  beiug  open  at  the  top  allow  the 
escape  of   gases    tliere   at   all   limes,  except  when   the   flow  of 
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rain  through  them  obstructs  it.  Other  drain-pipes  should  b 
so  coniK-'cted  with  flues,  opening  above  the  roof  as  to  sopplj 
Biinilar  means  of  eacajje  when  the  falling  rain  interrupts  i 
through  the  spouts.  No  part  of  thb  construction  is  more  in 
portant,  and  none  sliould  secure  more  watchful  cai"e.  Th 
whole  system  of  drainage  stiould  be  fully  planned  and  )a» 
out  before  any  furtlier  progress  is  made  in  the  arrangement  o 
the  buildings.  The  smaUeat  negligence  or  oversight  niay  rende 
useless  the  utmost  cost  and  care  elsewhere.  We  are  told  that  ii 
one  of  the  best  constructed  and  best  managed  hospitals  in  Lon 
don,  it  was  found  that  every  successive  occupant  of  two  beds  ii 
one  of  the  wards,  was  attaclted  by  erysipelas.  The  beds,  etc. 
were  clianged,  bu  t  still  the  same  result  continued.  On  close  inve* 
tigation  a  dtist-bin  was  found  beneath  these  windows  outside 
The  removal  of  this  remedied  the  difficulty.  After  some  tim 
the  disease  recurred  in  the  same  location,  and  it  was  found  tha 
the  dust-bin  was  agahi  in  use.  Its  permanent  closure  restorei 
the  salubiity  of  those  beds — erysipelas  no  longer  infested  tha 
spot  in  the  ward.  If  the  dri/  dustbin  outside  thus  contauiinatec 
the  air,  how  much  more  active  would  be  the  pestiferous  iufluenci 
from  a  damp  drain  opening  within  the  ward. 

Prom  neglect  and  oversight  of  such  iufloenees  colleges  han 
seen  their  most  hopeful  students  consigned  to  the  grave  wher 
Just  prei)ared  to  diJTiise  the  bh'ssin^i.s  of  the  cuUnre  received  ir 
their  lialls ;  ontbri^aks  of  nioi'tal  ilhicss  aiinnii;  the  cliildren  oJ 
schools  have  been  found  In  arist-  fnnu  the  I'uutaniination  of  the 
air  due  to  imperfect  drainage  ;  and  jialaces  have  been  converted 
into  pest-houses. 

In  order  to  cut  off  all  jjossihlo  reflux  i>f  air  from  the  general  city 
sewers  into  which  the  main  hiewiT  •}(  the  hospital  conducts,  it 
should  be  doiibli/  trapped  at  the  ])oint  of  connci:ti(m. 

Each  pipe  and  drain  being  thus  iirotirted  liy  a  special  trap, 
the  princiiml  sewer  Ix-ing  ventilafi'd  by  a  connection  with  the 
furnace,  and  having  also  an  o])i'ning  to  the  outer  air,  there  can 
be  no  introduction  from  thi;  diain.s  of  an}'  foul  air  to  any  part  of 
the  buildings. 


A^■D   VENTILATION, 


The  mnst  important  of  all  arraujii 
considered.      Tlie   pro])er   size,   sliiijie 


reniiiins  still   to  be 
■apacity  of   a   wmd 
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admits  of  little  debate  ;  so  that  variation?,  and  discussions  about 
liospital  plans  turn  more  on  the  combination  and  coniieclion 
of  any  given  number  of  suiih  wards,  thau  on  any  moditioa- 
tions  of  the  wards  themselves.  The  temperature  must  be  kept  at 
the  proper  point,  and  the  atmospliere  must  be  kept  pure.  Misa 
NightinRale  lias  expressed  in  terse  terms,  and  most  appropriate 
words,  this  most  important  truth  ; 

"  The  very  first  canon  of  nursing :  the  first  and  last  thing  upon 
'•  which  a  nurse's  attention  must  be  tixpd ;  the  fii-st  essential  for 
"the  patient,  without  which  all  the  rest  you  can  do  for  him  is 
"nothing;  with  which  I  had  almost  said  you  may  let  the  rest 
"  alone,  is  this,  to  keep  the  air  he  breathes  as  pare  as  is  the  ex- 
'^terrial  air,  -without  chilling  him."  Heating  and  ventilation 
are  thus  inseparably  connected  ;  and  every  arrangement  for  the 
one  must  be  made  in  due  proportion  and  adjustment  to  the  other. 
In  those  regions  where  the  climate  is  mild  and  temperate,  where 
there  are  no  vicissitudes,  and  open  windows  and  doors  allow  ac- 
cess to  genial  breezes  which  waft  off  exhalations,  these  questions 
have  no  importance.  In  cold  regions  and  seasons  if  tempera- 
ture could  be  maintained  at  the  proper  point  without  change  of 
air,  it  might  be  done  without  difficulty.  But  the  mere  congre- 
gation of  healthy  persons  in  a  closed  a])artment  rendei-s  the  at- 
mosphere impure  and  incapable  of  sustaining  life.  It  is  not 
necessary  in  order  to  prove  this  to  refer  to  experiments  on  lower 
animals  confined  in  vessels  from  which  air  i.s  excluded,  nor  to  the 
fearful  histories  of  the  Black  Hole  of  CalcntUi,  or  the  betwuen- 
decks  of  slave  and  coolie  ships ;  results  due  not  to  the  mere  re- 
moval of  the  oxygen  absorbed  by  the  vitiil  processes  connected 
with  respiration,  and  the  substitution  for  it  of  the  carbonic  acid 
gas  thrown  out  in  return,  hot  still  more  to  the  accumulalion  of 
tlio  various  emanations,  exiialations,  and  secretions  which  are 
bi'ing  tlirown  off  unceasingly  from  every  part  of  the  surface,  in- 
ternal and  external,  loaded  with  the  excremental  results  of  vital 
changes  in  the  tissues.  No  one  need  seek  for  illustrations  be- 
yond the  range  of  one's  i)ei'S(inal  observation.  If  one  enter  an 
apartment  of  the  best  regulated  family  with  all  the  neatness 
and  attention  to  purity  belonging  to  the  highest  refinement,  in 
which  several  persons  have  slept  with  closed  windows  and  doors, 
the  air  is  found  to  be  stifling  and  oppressive  from  the  aecuranla- 
tion  of  these  exhalations.     Their  retention  within  the  system  is 
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even  more  fatal  than  the  e:^clusion  of  air  from  the  lungs.  Ani- 
mals coated  with  an  impermeable  varnish  perish,  though  there  is 
no  interruption  to  tlie  respiration ;  a  bum  or  st^ld,  however 
slight,  destroying  the  functions  of  the  skin  of  two-thirds  the 
surface  is  fatal ;  and  we  are  told  that  a  child  gilded  to  take  part 
in  a  pageant,  perished  from  this  cause  before  the  metallic  coat- 
ing could  be  removed. 

Greatly  as  these  normal  dischai^ps  vitiate  the  air,  and  terrible 
as  are  the  poisonous  intiuence  they  exert,  when  concentrated 
resulting  speedily  in  fatal  issues,  and  when  less  concenti-ated 
causing  entire  destruction  of  the  health  of  those  long  exposed  to 
them,  as  is  seen  in  the  cases  of  persons  employed  in  crowded, 
badly  ventilated  apartments  in  various  manufactures,  not  in 
themselves  unhealthy  ;  they  are  harmless  when  comjiared  with 
those  from  the  diseased  organs  of  the  sick,  and  the  foul  and 
putrescent  sloughs  and  discharges  from  the  unhealthy  wounds 
and  ulcers  of  the  patients  in  a  hospital  ward.  The  prompt  re- 
moval of  air  so  contaminated,  and  the  iutroduction  of  that  which 
is  pare  is,  therefore,  the  first  consideration  in  its  construction. 

The  escape  of  heat  fi-ora  any  apartment,  whei-e  the  tempera- 
ture without  is  lower  than  that  within,  must  be  the  necessary 
consequence  of  the  change  of  air  ;  which,  to  maintain  its  purity 
where  the  contaminating  inHuence  is  unceasing,  must  be  withoat 
interruption  ;  and  as  the  supply  of  heat  must  be  in  proportion  to 
its  withdrawal,  it  must  therefore  be  continuous  also.  The  two 
are  inseparably  connected  by  mutual  reaction.  In  our  own 
climate  during  the  warm  season,  there  is  comparatively  little 
difficulty  about  ventilation.  When  the  outer  air  can  be  freely 
admitted  there  is  none.  Currents  created  by  natural  forces  gen- 
erally supply  a  sufficient  motive  power  through  windows  and 
doors,  which  can  be  throvm  widely  open.  But  there  are  times 
when  the  temperature  without,  or  the  inclemency  of  the  weather 
even  when  the  temperature  is  genial,  demands  the  closure  of  all 
openings.  During  the  summer  and  autumn  months,  especially 
the  latter,  we  suffer  from  an  oft-recurring  condition  of  atmos- 
phere in  which  the  opening  of  windows  and  doors  produces  no 
relief;  when  there  "is  not  a  breath  of  wind"  to  carry  off  exha- 
lations, and  the  air  is  saturated  with  moisture,  and  refuses  to  im- 
bibe it  from  the  skin,  jjrodacing  a  sense  of  stifling,  distressing 
even  to  those  in  full  health,  almost  fatally  oppressive  to  the  sicdc 
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^M  and  feeble.  Open  windows  and  doors  do  not  of  necessity  put  air 
^B  in  motion ;  and  without  tliia  movement  of  the  air,  the  exhala- 
^H  tions  and  emanations  unceasingly  produced  by  the  vital  pro- 
^f  cesses  in  animal  bodies,  as  are  the  odors  of  plants  and  flowers, 
accumulate  around  them  and  vitiate  the  air.  The  various  states 
of  tile  weather,  and  the  vicifisitndes  of  temperature  necessarily 
associated  with  our  varying  climatic  influences,  require  different 
methods  of  relief.  When  the  temperature  permits  windows  and 
doors  to  be  kept  open,  and  natural  agents  produce  currents, 
these  passing  through  the  ward  maintain  its  purity.  When 
heat  is  required,  or  when  firea  can  be  tolerated,  the  most  effec- 
tive agency  for  the  purilication  of  the  air  and  consequent  mo- 
tion can  be  put  into  operation.  But  the  conditions  vary  grejitly, 
and  the  methods  of  promoting  change  of  air  must  be  adapted  to 
the  varj'ing  circumstances.  We  cannot  rely  on  any  one  exclu- 
sively. A  well  constructed  hospital  must  be  prepired  to  meet 
all  changes  by  the  various  appliances  adapted  to  each.  Air, 
air  in  motion,  air  constantly  renewed,  air  moderately  heated, 
pure  air,  is  the  one  centnil  life-giving  influence  around  which  all 
hospital  arrangements  cluster  themselves,  and  to  which  all  are 
subservient. 

The  condition  which  shoald  first  claim  attention  is  that  which 
occurs  when  the  temperature  requires  the  closing  of  windows 
and  outside  doors.  How  shall  the  circulation  of  the  air  and  its 
removal  from  the  ward  be  tlien  accomplished  most  effectually, 
and  with  least  disturbance  to  the  sensations  of  the  patient ) 

One  simple  expedient,  that  earliest  resorted  to,  and  longest 
tried,  supplying  both  heat  and  ventilation,  is  at  the  same  time 
most  effectual,  and  most  easily  applied;  and  when  its  propor- 
tions have  been  properly  adjusted  to  the  area  to  be  kept  pure, 
has  always  proved  satisfactory. 

Combustion  in  open  fire-places  connected  with  ascending 
shafts,  creates  a  demand  by  the  consumption  of  the  air  which  is 

I  necessary  for  its  support,  which  must  be  supplied,  and  causes 
an  upward  draught  in  the  Hue  by  the  ascending  force  of  the 
heat,  which  passes  off  so  largely  in  that  direction,  carrying  with 
it  in  addition  a  large  volume  of  air.  This  irresistibly  sets  in 
motion  that  of  the  apartment,  and  causes  an  afflux  toward  the 
jioint  at  which  it  is  going  on  of  currents  converging  from  every 
direction  on  its  own  plane  toward  tlie  focus.     The  circulation  of 
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nU"  in  an  apartment  thus  licated  liaa  been  established  by  a«tu 
observtttiou  conducted  in  a  cliamber  the  atmosphere  of  whii 
was  filled  with  floating  pailiclea  whioh  were  visible  so  that  tbi 
iiourse  could  be  distinctly  traced. 

The  air  is  drawn  along  the  floor  toward  the  point  of  coi 
bustion.  It  ia  there  warmed  i>y  radiation  from  the  incandeeoe 
maas  in  the  grate,  and  whilst  one  part  is  consomed  in  sapportji 
the  combustion,  a  very  large  volume  is  carried  up  the  cliituni 
under  the  influence  of  the  strong  draught  created  by  it.  ai 
another  portion  is  carried  upward  by  tlie  rarefaction  prodaot 
by  the  heat,  along  the  breast  of  the  chimney  toward  the  ceilin 
before  entering  the  lire.  It  there  diffuses  itself,  and  as  it  pasG' 
toward  the  walls,  both  lateral  and  opposite,  loses  some  of  tl 
heat,  and  by  the  time  it  reaches  the  outer  walls  is  chilled,  an 
descends  to  the  floor  to  be  again  subjected  to  the  draught  t 
which  it  is  earned  toward  the  fireplace.  The  observation  o 
which  this  statement  is  founded  was  made  in  the  closed  chan 
ber  of  a  manufactory  of  lampblack.  Now  this  is  just  what 
uefded,  provided  it  can  be  adjusted  to  the  area  of  the  apartmen 
the  air  of  which  is  to  be  purified  ;  and  provided  a  supply  of  free 
air  equal  to  that  which  is  thus  consumed  and  carried  away,  oa 
be  furnished.  This  constitutes  true  ventilation,  which  shoal 
not  bo  confounded  wHth  "draughts,"  which  are  not  essential  to  ii 
AVhile  t!ii-re  is  no  stiigiiation  iinywlien-  to  afford  a  iiklus  for  tb 
propagation  of  tli'^  gci'ins  of  disi'ase,  there  is  no  SL'usible  curreni 
unless  it  be  at  a  ]>oint  so  near  tin'  throat  of  ihc  cliininey  as  to  b 
harmless.  In  a  veiy  abli?  ]iaiii'r  on  lins])ital  constniction  pre 
sented  to  tin'  British  Mfdical  Association  at  its  meeting  a 
Leeds,  in  18(!!),  by  Caiit.  Di.ii.irlas  (lalton.  of  the  British  Army 
he  says  "the  most  jioiver-ful  enij,inf  fiir  ventilation  for  drawinj 
out  the  air  is  tlie  ojk'U  liivplaee,"  s  *  »  »  "Nearly  seven 
eightlisof  the  heat  generated  by  tlie  coal  in  an  ordinary  fireplao 
passes  with  the  smoke  up  the  cliiruTiey.  and  caiTies  with  it  ou 
of  the  room  a  large  quantity  of  air,  aniouiiting  in  even  moderate 
silted  moms,  when  the  eiiimney  is  heated,  to  as  niucli  as  fron 
14,00(1  cubic  feet  to  20,Ul)(l  cubic  feet  in  an  houi'.''  No  statemen 
could  prove  more  satisfactorily  the  value  of  the  o])en  lireplacc  ii 
the  hosjiital  ward.  It  is  thi;  removal  of  this  amount  of  con 
tamiiialed  air  to  be  replai;ed  by  that  whieli  is  fresh  and  jmre. 

Any  apartment  without  an  open  lireplaee  is  unprovided  witl 
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the  most  important  arrangement  for  tbir  health  of  its  occwpants. 
A  hospital  ward  without  it,  ia  radically  and  easentially  im]>er- 
fect.  Other  agencies  for  the  preservation  of  the  purity  of  the  air 
may  properly  be  brought  into  associated  action,  but  this  is  the 
one  without  which  all  others  fail.  It  only  requires  sufficient 
afflux  to  be  secured  from  a  healthy  and  pure  source  of  supply 
through  channels  in  which  it  is  not  vitiat«*d  in  its  course,  and  the 
object  aimed  at  is  satisfactorily  accomplished,  IE  the  tempera- 
ture permitted  this  constant  maintenance  of  fire,  and  the  size  and 
position  of  the  fii'eplaces  and  chimneys  were  properly  adaptf^  to 
the  area  of  the  ward  of  a  hospital,  no  otlier  agency  would  be 
needed.  It  possesses  this  most  importaut  advantage,  and  one 
peculiar  to  itself,  that  while  it  keeps  currents  in  motion  through 
every  part  of  the  air  space  of  the  ward,  the  final  course  of  the 
air  is  to  the  point  of  combustion  and  extmction  in  the  grate, 
sweeping  in  its  progi-ess  along  the  floor,  and  about  and  beneath 
the  bodies  of  the  patients,  and  the  bi-da  on  which  they  lie.  The 
air  thus  carried  up  the  chimney,  must  be  replaced  ;  and  the 
supply  will  be  drawn  from  corridors  as  well  as  through  flues, 
and  thus  currents  s«>tting  into  the  several  wards  and  finding  their 
outlet  by  the  fireplaces  will  prevent  the  escape  from  the  wards 
into  the  corridors  of  the  poisoned  atmosphere. 

In  order  to  secure  the  certainty  of  a  sufficient  draught  into  the 
ward  to  prevent  any  flow  from  it  into  the  corridors,  chimneys 
with  open  fireplaces  should  be  placed  in  each  comer  of  the  long 
ward,  and  also  a  central  stack  in  the  middle  of  the  floor  of  each, 
having  a  gi-ate  near  the  floor  on  the  north  and  south  faces  of  Iho 
central  stack,  and  fires  should  be  kept  burning  in  the  grates 
whenever  the  temperature  permits.  But  the  air  from  the  corri- 
dors or  other  source  must  not  be  cold,  or  the  heat  diffustd  by 
direct  radiation  from  the  open  fires  will  not  be  suflicient  to  keep 
the  temperature  of  the  ward  at  such  a  point  as  is  congenial  to 
the  feelings  or  conducive  to  healtli.  It  must  be  warmed  mod- 
erately before  admission  to  the  wards,  and  must  be  drawn  from 
an  uncontaminated  aiurce.  The  best  mode  of  doing  this  will 
claim  notice  liereafter,  attention  at  present  being  limited,  as 
closely  as  the  necessary  connection  of  the  topics  will  admit,  to 
ventilation  only. 

But  powerful  as  is  the  agency  of  the  open  fireplaces,  we  are 
not  necessarily  liniittjd  to  this  alone. 


B30  MOKEIS. — PLANB   POE  TUB 

Other  Hues  may  well  be  introduced  rising  perpendicolarl 
throngh  tlm  outer  walls,  and  in  the  east  and  west  faces  of  tl 
central  stafiks  of  chimneys,  having  openings  at  the  floor  an 
near  the  ceiling,  and  each  entering  separately  into  a  horisonb 
dact  in  the  attie,  and  through  it  communicating  with  a  sha 
discliargiog  through  a  ventilator  in  the  roof  around  the  cenir 
chimneys.  Tliese  ttuea  will  be  necessary  in  addition  to  the  chin 
nej's  at  those  times  when  tires  cannot  be  kept  burning  in  tl 
open  fireplaces.  Those  near  the  ceilings  must  be  closed  whe 
they  are,  and  those  near  the  floor  should  be  constracted  on  tl 
Iidmirable  plan  introdnced  by  Mr.  Barker,  of  Germantown.  Pa 
in  immediate  connection  with  the  Hues  for  the  supply  of  suppl 
mental  heat.  Coils  of  pipn  to  be  supplied  with  steam  whc 
there  are  no  fires  in  the  central  chimneys,  may  be  bo  plac«d,  i 
connection  with  both  the  chimneys  and  the  Hues  for  ventilatia 
beside  them,  as  to  secure  npn-ard  currents  through  them  at  a 
times,  and  guard  against  descending  currents.  These  fines  in  th 
central  stack  will  also  have  the  advantage  of  being  exempt  froi 
the  inliuence  of  the  temperature  of  the  ont-door  air,  as  those  i 
the  outer  walls  confessedly  ai-e,  sometimes  to  the  extent  of  pre 
ducing  draughts  downward  into  the  ward.  To  guard  agains 
this  each  should  be  furnished  witli  a  register. 

But  whil'-  the  action  of  open  fires  thus  secnre-9  entire  freedon 
of  vcntilarinn  iliiring  tho.M'  jicriods  nf  rhe  j'ejir  in  wliich  tires  cai 
be  kept  burning  without  incouvenii'iin.'  to  tlie  I'l'elings  of  th' 
patients,  and  the  lU'cessaiy  a(l(lilii>iiii!  !ie;it  c-aii  be  added  bj 
warmed  air  admitted  thiongh  cliiiiiiln'i's  heati'd  by  steam  coil 
or  radiators,  and  ventilating  lluc^  (■(Hiii!iuiii<':ifing  with  heatet 
chimneys  lend  tiieir  assistani:e  in  tin-  niaiutenatice  of  the  puritj 
of  the  air,  other  expedients  aie  necessaiy  to  do  this  wlien  tire; 
are  intoleiuble. 

Open  windows  and  doui-s.  and  gas  jets  ligliti'd  in  chimneys  u 
ensure  upward  draughts  tlirongli  tliem,  are  sufficient  when  th< 
natural  forces  witiiout  kei'))  r!ie  air  in  nmtion,  ;ind  create' current: 
between  oppositti  windows  ov  tlimiigii  oprti  doins.  But  tliere  an 
many  days  during  the  waiiii  srasnit  whni  the  air  is  jierfectly  sttl 
and  scarcely  au  a^wn  leaf  trmilili's  in  tlie  breeze  ;  and  otliers,  ii 
the  autumn  especiallj-,  when  limded  willi  niuishire  and  heated  t( 
a  degree  that  is  almost  insjipixiilaljle,  it  aii|iears  slu.L;ii:ilnl,  will 
no  motion  to  carry  olT  llie  excrtmnitai  i',\lialiilii)ns  and  were 
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tioiiri,  and  too  nincli  moistupR  to  absorb  llipiii,  ami  they  bang 
jiiTJund  till'  person  producing  thpin  with  a  stilling  tenacity.  Such 
(lays  ;ii>'  li:ii'I  to  bear  for  the  healthy  anil  BtPong ;  to  the  sick 
and  feel'Ie  Ihey  are  terribly  distressing. 

Some  method  of  n.'lief  for  this  condition  must  certainly  be  pro- 
vided in  every  well -organized  hospital. 

Various  expedients  for  producing  forced  ventilation  have  been 
tried— some  dependent  on  suction,  drawing  the  air  out ;  and  others 
on  pressure,  forcing  it  into  the  apartment  in  which  it  is  to  be 
breathed,  and  driving  out  before  it  what  has  been  used. 

Experienee  has  proved  them  all  to  be  unsatisfactory,  with  the 
single  exception  of  the  fan  for  propulsion  of  air  through  a  daot 
communicating  with  the  several  air  chambers  in  which  the  air 
thus  prni^Ih>d  is  warmed  by  the  steam-ooils  or  radiatoi-s.  when 
heat  la  requiivd,  while  Hues  in  the  walls  and  centml  chimneys 
provide  a  draft  on  the  air  already  in  the  ward  ;  such  a  fan 
should  be  provided  in  the  baiiement.  Us  use  would  probably  be 
nnnecessary,  except  in  the  condition  just  described  ;  but  if  it  will 
afford  relief  at  such  times  it  is  a  most  valuable  apparatus.  It 
will  be  readily  conceded  that  the  preservation  of  the  purity  of 
the  air  in  an  asylum  for  the  insane  is  a  most  difficult  undertak- 
ing. Yet  by  this  agency  Dr.  Kirkbride  has  secured  it  in  timt 
department  of  the  Pennsylvania  Hospital  with  snch  untinestion- 
able  Bucoeas  that  it  is  proposed  to  add  it  to  the  other  arrange- 
ments in  the  general  wards  of  that  institution.  It  is  true  tliat 
there  are  instances  in  which  such  fans,  provided  when  the  hos- 
pitals were  constructed,  have  never  been  used.  They  stand  idle, 
but  there  is  the  apparatus  ready  for  service  if  it  should  be  needed. 
If  needed  and  not  provided  the  loss  la  a  serious  one.  There  are 
times  when  the  fan  will  be  of  the  utmost  value. 

We  may  now  pass  to  the  consideration  of  the  methods  of 
heating,  which  will  involve  of  necessity  some  repetition. 

Introduced  into  the  wards  primarily  for  their  influence  in 
consuming  the  air,  and  by  thus  creating  a  demand  for  a  fresh 
supply  promoting  ventilation,  open  fireplaces  are  not  less  valu- 
able also  as  themselves  sources  of  lieat,  communicated  by  direct 
radiation  so  far  as  that  reaches. 

This  is  the  most  natui-al  and  acceptable  mode  of  heating. 
-  Every  one  instinctively  draws  toward  the  source  of  heat  that 
■  may  experience  the  graiilicatioa  of  feeling  its  direct  imprea- 
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BioD,  and  even  a  low  general  temperature  may  be  boral 
pleasure  when  direct  heat  falls  upon  some  part  of  the  senfflS 
surface.  As  the  fires  can  be  approatiUcd  by  those  patiei 
who  are  able  t»  leave  their  beds  who  father  in  cinaters  aron: 
the  hearths  for  the  sake  of  the  enjoyment  of  the  sensation 
direct  heat ;  and  as  those  who  are  unable  to  leave  their  beds  c 
be  kept  comfortable  by  blankets,  or  if  necessary  by  yrarm  app 
ances  nnder  them,  the  general  temperatai-e  as  supplied  frc 
other  sonrci's  of  the  ward  in  which  there  are  open  lipes  may 
kept  at  a  lower  degree  than  that  which  ia  demanded  w^hen  the 
is  no  direct  source  of  radiation  accessible,  and  no  cheering^  infl 
ence  of  the  blazing  hearth. 

This  is  not  an  unimportant  consideration.  Miss  N'igbtiDga 
most  justly  condemns  what  she  describes  as  a  process 
"under-cooking"  to  which  too  many  persons  are  subjocli 
by  modern  arrangements  for  heating  houses  without  open  Rn 
and  still  more  frequently  witliout  any  channels  for  the  escape 
heated  and  impure  air.  Bad  enough  for  those  in  health  and 
common  dwellings,  it  is  especially  injurious  to  the  sick  M 
feeble  inmates  of  a  hospital  ward.  The  maintenance  of  an  n 
broken,  unifonn  high  temperature,  is  exhajUstive  of  the  vit 
force.  Some  fluctoationa  are  not  only  congenial  to  the  feeling 
bnt  productive  of  a  henltliy  stimulus  to  the  nen-e  force  ivln 
kept  witliiii  rcasoiiiilile  liiiiirs  ainl  iml  tou  jmilmigi'd  or  nm  old 
repeali-d,  and  f(-f;(ilith-i]  with  disccftiou.  These  varlulioiia  a 
most  easily  secured  by  an  ojvn  lire,  to  which  one  may  approa( 
or  from  which  one  ma3'  witlidiaw. 

Miss  Nightingale  says:  '■  Nature  afTords  air  to  both  sick  an 
healthy  of  varying  ti-mpci'iiturc  at  difTerent  hours  of  the  da 
and  night  and  season:  always  ai)[)oi-tioning  tlie  quantity  i 
moisture  to  the  temjjeratui-e  and  jiroviding  eoiitiinions  and  fn 
movement  (of  the  air)  everywliere.  We  all  know  how  neceasai 
the  variations  of  weather,  ti-iniierature,  siason.  arc  for  niaiutnii 
ing  health  in  healthy  pcojile.  Have  we  any  right  to  assun 
that  the  natural  law  is  ditrrrmt  iti  slcku'-ss  ;  In  looking  solel 
at  combined  warming  and  vi'iitil'jtinn  lo  rnsun'  to  the  siek  a  ce 
tain  amount  of  air  at  (iO"  i'.,*  paid  I'or  by  roiitnict,  are  we  actir 
in  accordance  with  physiological  law  ;     Is  it  a  likely  way  I 
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enable  the  constitution  to  rally  under  serious  disease,  to  under- 
cook all  the  patients  day  and  night  during  all  the  time  they  are 
in  hospital  at  one  fixed  temperature?  I  believe  not.  Ou  the 
contrary,  I  am  strongly  of  the  opinion — I  would  go  further,  and 
say  I  am  certain — that  the  atmospheric  hygiene  of  the  sick-room 
ought  not  to  be  very  different  from  the  atmospheric  hygiene  of 
a  healthy  house." 

There  is  great  wisdom  in  these  views,  which  should  be  borne 
in  mind  not  only  in  the  construction  of  wards  and  the  aiTange- 
ments  for  heating  and  ventilation,  but  should  be  kept  un- 
ceasingly before  the  attention  of  those  engaged  in  the  adminis- 
tration of  the  wards  while  in  use.  An  occasional  reduction  of 
temperature  by  the  judicious  admission  of  a  body  of  fresh  ua- 
heated  air  is  not  only  agra^iible  to  the  sensations,  but  when  not 
too  violent  or  too  long  continued,  and  guarded  by  proper  pro- 
tection of  those  exposed  to  it,  gives  tone  and  vigor  to  the  skin — 
relaxed  by  too  long  exposure  to  a  high  temperature— and  pro- 
motes the  healthy  action  of  that  most  important  organ  and  thus 
invigorates  the  entire  system. 

Such  changes  cannot  be  provided  for  by  permanent  arrange- 
ment, hut  must  be  controlled  by  the  medical  adviser  of  tiie  sick, 
and  effected  by  the  discretion  and  under  the  watchful  cai-e  of  a 
prudi-nt  nurse.  They  are  not  to  be  confounded  with  draughts 
or  imprudent  exposure  without  proper  protection.  Open  fires, 
under  direct  observation,  facilitate  the  control  of  such  changes. 

But  direct  radiation  from  open  fires  is  not  sufficient  to  afford 
the  warmth  necessary  for  a  large  hospital  ward.  There  must  be 
other  sources  of  supplemental  supply,  which  must  next  claim 
attention. 

Captain  Douglas  Galton,  in  the  appendix  to  the  essay  pre- 
viously referred  to,  describes  what  he  calls  "ventilating  fire- 
places, constrncted  on  the  principle  of  those  used  in  military 
hospitals  and  barracks.  These  fireplaces  are  constructed  in  such 
a  manner  as  to  utilize  a  portion  of  the  lieat  generated  by  the  tire, 
and  which  would  otherwise  pass  away  by  the  chimney,  in  warm- 
ing fresh  air  whieh  is  admitted  into  the  ward ;  and  they  are, 
besides  aiding  ventilation  in  a  remarkable  degive,  very  econom- 
ical of  fuel."  This  fireplace  consists  simply  of  an  ordinary  low- 
down  grate  fixed  near  the  hearth  with  the  common  protection  of 
(ire  bricks  at  tlie  back  and  sides.     Beliind  this  is  an  air  chamber. 
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into  which  pnre  fresh  air  is  admitted  from  withont:  tlirnogli  a 
duct  undiT  the  floor.  An  iron  back  above  the  poiut  tii  which 
the  coals  are  heaped,  and  an  iron  pipe  passing  thi'ougk  the  iJr- 
chamber  to  convey  away  the  products  of  combustion  and  the 
Bmokp,  use  the  heat  which  would  be  carried  np  the  chimney  in 
wanning  the  air  in  the  chamber,  which  is  then  dischiiT;gBd  inU 
the  ward  through  an  opening  in  the  breastwork  of  the  oliimney 
about  halfway  between  the  top  of  tlie  grate  and  the  oMling,  The 
air  cannot  be  scorched  and  over-heated,  as  is  done  in  hot-air  fnr- 
naces  and  by  stoves,  which  parch  the  air  and  not  only  rob  it  ol 
the  necessary  moisture,  but  deprive  it  of  its  vitalizing  properties. 
"The  limit  to  wliich  the  heat  from  the  fire  can  be  so  utilized 
will  be  the  point  at  which  it  coola  down  the  chimney  so  as  tfl 
check  the  dmught  in  combustion  of  tlie  fuel."  It  is  Belf-regu- 
lating  ;  too  large  a  supply  of  air  into  the  air-chamber  will  cool 
down  the  flue  and  check  combustion,  while  on  the  otlii-r  hand,  the 
more  active  the  combustion  the  greater  the  amount  of  air  thrown 
out  through  the  opening  into  the  ward,  and  the  more  active  th« 
ventilation.  The  wann  air  thus  tlirown  out  into  the  ward,  miiigl<^ 
with  that  wliich  ascends  in  front  of  the  breast  of  tht?  chimney, 
under  the  rarefying  influence  of  direct  radiation  from  the  fire, 
and  with  it  sweeps  around  the  U2>per  stratum  of  the  air  of  the 
ward,  is  cooled  as  it  approaches  the  coiling  and  walls,  descends 
by  these  to  the  floor  ami  is  again  drawn  toward  the  open  lire, 
thus  sweeping  along  the  floor  and  cairying  with  it  the  exha- 
lations and  other  contaniiniitiiig  niattcrii  held  in  suspension 
gathered  around  tin-  beds,  to  be  coiitiunied  in  the  fire,  or  carried 
with  the  products  of  combustion  and  other  unconsumed  matters 
with  the  smoke  fi'oin  the  chimney-top. 

But  there  must  be  still  other  channels  through  which  air  must 
be  admitted  to  meet  the  demands  created  by  the  draught  through 
the  fires  and  up  the  tines ;  and  when  the  outer  temperatuie  is 
low,  it  cannot  be  allowed  to  enter  tlie  ward  uiiwarmed.  It  must 
be  snpjjlied  through  air  rliambers  heated  by  steam  coils,  and 
these  should  discharge  themselves  into  tlie  ward  near  the  floor, 
about  midway  between  the  central  lire]ilaees  and  those  in  the 
corners  of  the  wards,  and  also  in  the  middle  of  the  projection 
thrown  out  laterally  opposite  the  cenfml  stack  of  chimneys. 
The  currents  thus  created  do  not  mingle,  but  maintain  an  unin- 
terrupted circulation. 
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Tlie  mode  of  supplying  the  heat  to  the  radiatora  or  coila  of 
I  pipe  in  these  chambers,  whether  by  hot  water  or  steam,  and,  if 
I  by  steam,  whether  by  high  or  low  pressure,  is  now  being  vigor- 
loQsly  discussed.     Hot  water  may  be  dismissed  at  once  as  not 
Ladapted  to  hospital  use.     The  circulation  cannot  be  maintained 
■  at  sufficient  distances  from  the  point  at  which  the  heat  ia  gen- 
rerated,  and  too  much  time  ia  necessary  in  effecting  changes, 
whether  of  reduction  or  elevation  of  temperature.     The  char- 
acter of   the  heat  supplied  by  steam,  whether  by  high  or  low 
pressure,  and  the  facility  for  transmission  and  for  change  are 
the  same.     The  discussion  therefore  turns  chiefly  on  economical 
points,  and  falls  rather  within  the  province  of  engineers  and 
machinists. 

The  high  pressure,  it  is  believed,  will  furnish  the  requisite 
amount  at  the  most  distant  points  with  the  most  certainty  and 
speed,  and  can  be  regulated  and  altered  with  greater  promptitude. 
The  advocates  of  the  low  pressure  claim  that  it  consumes  less 
fuel  in  the  production  of  a  given  result ;  a  most  important  con- 
sideration, since  one  of  the  largest  items  in  the  enormous  expen- 
diture in  hospital  management  in  oar  own  climate  is  that  for 
coals.  It  is  well  suited  to  private  houses,  where  the  area  to  be 
warmed  is  small.  Placed  immediately  beneath  the  area  to 
be  warmed,  and  the  heat  which  is  supplied  through  air  cham- 
bers and  generally  diffused  supplemented  by  direct  radiation 
from  coils  of  pipe  or  other  radiating  arrangements  fixed  in  the 
room  to  be  heated,  it  supplies  all  that  is  required,  and  is  admir- 
ably adapted  to  the  service  of  banking  houses,  railroad  depots, 
and  other  offices  for  similar  purposes,  where  the  doors  are 
being  opened  continually,  and  persons  coming  and  going  may 
retain  extra  clothing  if  they  require  it.  Ventilation  is  there 
maintained  through  the  opening  of  the  doors,  and  such  apart- 
ments in  modem  structures  contain  so  large  an  air  space  in 
proportion  to  the  number  of  persons  at  any  one  time  in  them, 
that  it  does  not  become  contaminated,  and  there  is  not  the 
nwessity  for  the  circulation  created  by  direct  combustion  in 
open  fires,  which  has  been  demonstrated  in  hospital  wards. 
But  direct  radiation,  whether  from  coils  collected  in  different 
positions  or  radiators  of  other  consti-uction,  or  from  tnbes  carried 
aiound  the  walls,  is  wholly  unsutted  to  ward  service ;  esiwjcially 
the  latter  mode.     Heat  is  diffused,  but  irregularly,  and  without 
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the  porr-'spoiKlmg  consumption  of  foni  air.     VeiiHlating  flues  c 
not  furnish  sufficient  certainty  of  draught,  and  whatever  oth< 
escape  may  be  provided,  whether  by  ridge  openings  in  oni 
story  wards,   or  elsewhere,  sufficii^ntly  capacious  to  carry  off 
the  vitiated  air,  creates  too  great  a  dispersion  of  the  heat,  and 
reduces  the  general  temperature  to  an  uncomfortable  degree. 
To  meet  this,  the  local  temperature  in  the  immediate  vicinity 
of  the  radiator  must  be  proportionately  elevated,  thus  giviiit: 
rise  not  onlj'  to  gi-eat  inequality  in  the  temperature  of  diffei-eni 
parts  of  the  same  ward,  peculiarly  nncomfortable  to  patients 
confined  to  their  beds,  but  occasioning  also  strong  draughts 
throngh  every  opening  whether  of  inlet  or  outlet.      To  clieck 
these,  and  equalize  the  temperature,  the  outlets  will  be  closed  , 
under  any  other  than  the  most  rigid  military  discipline,   am 
the  foul  air  will  be  retained,   loaded  with  all  the  poisononi 
effluvia.     The  ward  will  be  converted  into  the  closed  air  chamb 
of  the  heating  apparatus.     These  are  not  mere  theoretic  sp 
lations,  but  the  results  of  actual  observation.     The  "  proble] 
to  solve  which  yon  invoke  the  aid  of  experience  and  thoagbt^ 
ful  judgment,"  are  important.     The  solution  of  them  is  "diffi- 
cnlt"  indeed.     The  combination  of  open  fires  in  the  wards  with 
heated  air  diffused  through  air  chambers  warmed  by  ooils  t 
steam  pipes  or  radiators,  and  carried  off  by  chimneys  and  v 
lating  flues,  provides  all  that  is  required  where  fires  can  be  bon 
Through  a  large  portion  of  tlie  year,  natural  ventilation  thron 
open  doors  and  windows  is  all  that  is  required.      There  : 
periods  of  longer  or  shorter  duration  when  a  fan  is  necesst 
One  sliould  therefore  be  provided.     While  direct  radiation  f 
steam  pipes  in  the  wards  is  thus  positively  condemned,  it  mi 
be  used  with  great  advantage,  and  perhaps  with  economy, 
corridors,  basements,  and  offices  not  frequented  by  the  sick. 


FOOD  ;   ITS   PREPARATION   j 


I   DISTRIBUTION. 
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Diet  is  as  important  as  drugs,  and  the  proper  form  and  ma 
of  preparation  should  be  as  entirely  under  the  control  of  •■' 
medical  adviser.     Both  are  therapeuta,  and  in  both  it  sbonldJ 
be  required  that  the  best  material  should  be  provided,  the  moBfil 
skilful  agents  employed  in  the  preparation  and  concoction  (U 
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r which  the  most  convenient  arrangements  are  easpntial),  and  that 
they  Bhou]d  be  presented  to  the  patients  in  the  most  attractive 
guise. 

Those  who  have  visited  the  well  arranged  and  well  conducted 
kitchens  of  some  of  the  oldest  hospitals  in  the  world  will  not 
soon  forget  the  attractiveness  of  their  bright  array  of  culinary 
implements,  nor  the  delicate  and  appetizing  appearance  of  the 
various  articles  of  diet  prepared  by  carefiil  hands  specially 
devoted  to  this  good  work  ;  the  truth  being  there  fully  admitted 
that  in  many  cases  more  dependa  on  the  proper  presentation  of 
suitable  nourishment  to  the  exhausted  frame  than  on  t\\e  farra- 
gos of  medicaments  which,  during  the  dark  ages  of  medical  sci- 
ence were  so  persistently  thrust  upon  the  debilitated  organs  and 
deranged  functions  of  digestion.  There  should  be  no  possible 
connection  or  facility  of  communication  between  the  offices  for 
the  preparation  and  distribution  of  food  and  medicine,  yet 
both  should  be  centJ-al.  and  furnished  with  easy  access  to  all  the 
wards. 

The  necessity  for  this  central  position  of  the  kitchen  is  univer- 
sally conceded ;  while  the  apprehension  of  difficulty  in  preventing 
the  dissemination  of  the  vapors  and  odors  generated  in  the  pro- 
cesses of  preparation  of  various  articles  of  food,  not  only  to  the 
discomfort  of  the  sick,  butvitiating  the  atmosphere  of  the  wards, 
has  led  to  the  suggestion  of  the  impropriety  of  placing  it  in  the 
basement  of  even  the  administration  bmldings,  and  that  it  should 
be  transferred  to  the  upper  story.  There  are  many  and  grave 
objections  to  this  change  of  location.  An  apartment  adapted  to 
such  purpose  for  such  an  institution  must  be  large,  and  it  should 
be  fire-proof.  The  prime  cost  of  the  erection  of  such  a  system  of 
arches  and  masses  of  wall  as  would  be  necessary  to  render  it  safe 
would  be  great,  and  should  not  be  needlessly  incurred.  But  in 
the  daily  service  also  the  labor  and  cost  would  be  much  increased. 
Tlie  consumption  of  fiiel  is  great,  and  some  mechanical  contriv- 
ance for  hoisting  this  and  lowering  the  ashes  would  be  requisite. 
All  crude  articles  of  food  mnst  be  can-led  up  and  the  refuse  mat- 
ter brought  down,  and  the  food  itself  when  prepared  must  first 
be  taken  down  and  then  distributed  ;  and  if  there  he  wards  on  the 
second  floor,  raised  again  to  these. ;  thus  increasing  the  labor  and 
time  occupied  in  its  distribution  after  the  preparation,  and  dete- 
riorating its  quality  in  the  most  objectionable  manner,  and  to  a 
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great  d^;ree ;  and  rendering  it  less  attractive  to  the  appetite  made 
fastidious  by  weakness  or  disease. 

The  basement  poBition  shoald  therefore  be  retained,  while  ca: 
fal  arrangements  for  carrying  off  vapors  and  odors  should 
skilfully  made  by  hoods  over  the  ranges,  collecting  the  fiinn 
and  vapors,  and  discharging  them  into  the  chimney. 

In  the  plan  proposed  this  is  done  by  placing  the  kitchei 
iteyond  tlie  south  end  of  the  central  pavilion,  wliero  it  has  read] 
ax^cess  to  the  store  of  fuel,  and  to  the  sewer  for  drainage  ;  am 
from  which  point  food  can  be  distributi'd  through  the  basemen! 
by  lifts  to  the  refectory  of  each  ward.  To  facilitate  this,  a  rail- 
way should  be  laid  ;  on  which  a  car  provided  with  corapartmentfl 
surrounded  by  hot  water,  in  order  to  retain  tlie  heat  of  the  food 
should  be  run  to  each  lift,  and  a  bell  in  each  ward  refectory 
should  be  connected  by  a  wire  with  the  lower  end  of  the  lift,  by 
pulling  which  the  servant  in  the  refectory  should  be  apprize 
that  the  meal  is  ready  for  that  ward.  The  vessels  in  which  tbo 
food  is  placed  should  have  covers  ;  be  made  of  a  size  and  shapn 
to  correspond  to  that  of  the  compartments  in  the  car  ;  each  ward 
having  its  own,  to  be  returned  to  the  central  kitchen  for  washii 
and  scouring  so  soon  as  emptied,  and  should  be  kept  scrapi 
lously  clean  and  bright. 

Attention  to  food  and  cooking  Is  regarded  by  too  many  as 
servile  office,  and  any  interest  taken  in  it  as  derogatory  to  humi 
dignity.  This  is  a  most  unwarrantable  judgment,  Tlie  healthy 
performance  of  the  functions,  whether  moral  or  bodily,  depends 
on  the  proper  nourishment  of  the  organs;  and  this  upon  the 
supply  of  food.  If  this  be  deficient  in  quantity,  bad  in  quality, 
or  improperly  prepared,  both  must  suffer.  To  attach  more  im*i 
portance  to  the  taste  than  to  the  nutritive  properties  of  food  isj 
contemptible  and  destructive  to  health.  Tet  tnsfe  is  an  impoi 
tant  function  in  the  process  of  digestion,  and  may  not  be 
garded  with  impunity  ;  and  nothing  can  be  more  disgusting 
repulsive  to  the  appetite,  and  therefore  injurious,  than  the  sod- 
den, badly  prepared  messes  too  often  provided  for  sick  and  well, 
taken,  if  at  all,  with  disgust ;  and  when  swallowed  under  the  de- 
mand of  the  system  for  snpply  of  its  waste,  disturbing  its. 
power  by  the  violence  done  to  the  central  organ  of  digestion  ai 
its  numerous  dependents.  The  care  of  the  cnokivg  of  a  hospil 
should  ever  be  regarded  as  an  Jionorahle  position,  which  shoi 
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I  secure  the  services  of  one  well  skilled  in  the  art  of  cookery,  with 
I  a  sufficient  number  of  suitable  assistants,  to  secure  the  faithful 
I  and  efficient  performance  of  its  duties, 

ADMINISTKATION. 

This  resolves  itself  Into  three  departments,  each  of  esaential 
[  importance,  each  to  be  conducted  by  independent  chiefs,  and  yet 
•  all  to  be  Iiarmonized  not  only  by  consent  of  action,  but  by  some 
recognized  union  as  well  as  limitation  of  power. 

These  departments  are  the  professional,  executive,  and  nors- 
ing. 

It  will  at  once  be  conceded  that  no  individual  man  can  be 
found  competent  as  house  resident  to  the  proper  professional 
care  of  the  large  number  of  patients  for  whom  the  charity  is  pro- 
vided, and  the  great  variety  of  forms  of  disease  which  will  be 
collected  there. 

If  such  a  man  existed,  his  talents  would  honestly  earn,  and 
Certainly  receive,  a  pecuniary  reward  far  beyond  any  salary  even 
the  munilicent  foundation  to  be  inaugurated  could  afford. 

Whether  wisely  or  not  this  is  not  the  place  for  discussion,  the 
usage  has  assumed  the  sanction  of  established  law,  that  surgical 
and  medical  advice  and  service  shall  be  rendered  to  hospitals 
without  such  compensation;  and  the  honor  of  such  posts  is 
earnestly  coveted,  and  sought  after  by  the  best  qualified  and 
most  ambitious  and  distinguished  members  of  the  medical  pro- 
fession. Tliis  is  surely  highly  creditable,  since  the  time,  thoughi. 
labor,  and  sense  of  responsibility  thus  devoted  to  the  seiTice  of 
liumanity,  are  taken  from  other  fields  of  labor  wliich  would 
yield  quite  as  lai^ge  a  harvest  of  honor  with  the  addition  of 
great  pecuniary  emolument.  There  is  no  abatement  in  the  ranks 
of  the  profession  of  this  disinterested  desire  to  serve  the  sick 
and  suffering  ;  or  of  ambition  for  the  renown  and  eminence 
wiiich  are  the  reward  of  well-directed  hospital  service.  Tiiere 
will  undoubtedly  be  a  large  force  of  physicians  and  sui;geon8 
ready  to  volunteer  their  co-operation  in  carrying  into  effect 
the  benevolent  pari)0ses  of  the  founder.  Such  service  cannot 
be  overestimated,  and  should  not  he  brought  into  a  position  in 
wliifh  it  is  measured  by  a  money  slaudard.  In  a  hospital  of 
tJie  size  proposed,  the  duties  are  too  onerous  and  demand  ti)o 
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great  a  sacrifice  of  time  and  power,  to  commit  Ilieir  perform- 
ance to  a  smaller  number  than  that  wliich  experience  haa  proved 
practically  the  best  proportioned  ;  four  of  earli  branch.     They 
are   thus  able  to  divide  the  service  as  is  most  agreeable 
themselves.      Some  prefer  a  longer  period  of  service  with 
smaller  number  ot  rases  ;  and  two  together  take  service  for  sL 
months  and  divide  the  wards:  while  othei-s  prefer  the  sboi 
t^-rm  of  three  months  and  the  undivided  charge  of  all  the 
presenting  during  that  jteriod.    There  are  valid  reasons  in  favor 
each  arrangement ;  but  it  is  a  matter  of  detail  which  may  properly 
be  left  to  the  wishes  and  judgments  of  tlie  officers  themselvea.: 
However  it  may  be  arranged,  the  entire  control  and  responsi- 
bility for  professional  tn>atment  must  rest  on  the  surgeon  or 
physician  having  charge  at  the  time,  subject  only  to  such  rales 
regulating  consultations  as  shall  be  established  in  concert  with 
the  professional  officers  by  the  board  of  trustees. 

The  appointments  shoidd  be  made  annually,  with  the  implii 
understanding  that  clianges  are  not  to  be  made  except  by  resi^*^ 
nation,  unless  for  some  neglect  of  duty  or  other  cause  which 
should  be  ample  to  justify  the  attaching  so  grave  a  stigma  to 
character  as  would  result  from  such  change.  The  occnrrenoo  of 
the  annual  elections  affords  opportunity  for  change  if  any  good 
reason  require  it,  but  should  never  be  allowed  to  furuish  occasion 
to  exhibit  either  personal  favor  or  disfavor  on  any  other  ground 
than  professional  merit. 

While  the  entire  responsibility  for  the  treatment  of  the  patient] 
must  rest  upon  the  shoulders  of  the  attendants-in-cMef,  theroj 
must  be  subordinates  to  execute  orders,  and  have  charge  of  thi 
medical  and  surgical  treatment  during  the  intervals  between  thi 
visits  of  the  physician  or  surgeon-in -chief,  and  to  superintend' 
the  nursing.    Tliere  is  no  part  of  the  hospital  service  more  imp<»J 
tant  than  this,  since  the  efficiency  of  any  treatment  dependAj 
wholly  on  the  faithfulness  and  accuracy  with  which  it  is  applied. 
The  charge  of  the  whole  could  not  be  committed  safely  to  on< 
salaried  officer.     The  duties  are  too  arduous  and  conflicting  ;  and' 
the  difficulty  of  accommodating  himself,  and  distributing  hia  ser*; 
vice  among  the  many  cases,  and  under  the  direction  of  differenf 
chiefs,  is  too  great.     It  wonld  be  impossible  so  to  arrange  thi 
hours  of  service  that  one  resident  only  should  be  able  to  attend 
on  each  physician  and  surgeon-iu-ciiief  in  his  daily  visits  to  the' 
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wards,  nor  could  any  one  be  found  with  the  advantages  of  per- 
sonal experience  added  to  natural  endowment  of  mental  powor 
and  energy  of  character,  sufficient  to  qualify  bim  for  such  a  post 
of  duty,  wiiling  to  assume  a  merely  subordinate  position,  or  able 
til  keep  his  own  opinions  and  usages  entirely  subject  to  those  of 
uthers,  some,  perhaps,  Iiis  juniors.  Intelligent  young  men  are 
better  suited  for  such  positions. 

Two  resident  physicians  to  each  pavilion  embracing  a  pair  of 
wards,  one  medical  and  the  other  surgical,  will  probably  be 
found  a  judicious  arrangement.  If  the  duties  to  the  patiimts  are 
]U'operly  performed,  they  will  require  as  much  time  and  atten- 
tion as  can  be  given  to  them  consistently  with  the  proper  study 
of  the  cases  and  the  cultivation  of  medical  science,  the  oppor- 
tunity for  which  should  be  the  inducement  to  seek  the  appoint- 
ment. Much  time  would  be  occupied  in  the  application  of 
bandages,  and  splints,  and  dressings,  which  should  be  required 
to  be  done  by  the  resident,  for  his  own  advantage  as  well  as 
that  of  the  patient.  Such  positions  are  generally  in  request 
among  earnest  junior  members  of  the  profession,  and  the  selec- 
tion of  suitable  incumbents  is  a  matter  of  grave  responsibility. 
The  relations  betwwn  the  physician  and  surgeon-in-chief  and 
the  resident  assistants  are  so  intimate,  and  involve  such  responsi 
bility,  that  it  is  proper  there  should  l>e  some  connection  of  the 
senior  officer  with  the  selection  of  suitable  incumbents  of  the 
junior  office  from  among  the  candidates  who  present  themselves. 

The  ultimate  election  should  be  in  the  bauds  of  the  board  of 
ti-ustees,  but  should  be  made  from  a  select  body  of  candidate.^ 
chosen  from  all  applicants  who  may  present  themselves  seeking 
the  appointment  after  examination  of  their  qualifications  and 
merits  by  the  medical  and  surgical  board. 

This  division  of  the  responsibility  of  appointment  is  desii-able. 
The  medical  officers,  sitting  as  a  board  of  examiners  and  voting 
on  each  candidate,  are  preserved  by  the  nece.-!sary  reference  of 
the  ultimate  decision  to  the  board  of  trustees,  from  the  perfectly 
natuRil  inttuence  of  partiality  each  for  his  own  pupil,  while  the 
board  of  trustees  is  only  called  to  elect  from  those  who  have 

I  proved  themselves  qualified  to  the  satisfaction  of  those  under 
whom  they  must  serve.     The  influences  of  friendship  and  favor- 
itism are  thus,  as  far  as  may  be  done,  neutralized. 
The  resident  physicians  should  be  elected  to  serve  at  least 
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une  year,  and  should  be  requii-ed  to  give  some  pledge  to  con-  ] 
ttnue  the  full  term.  The  time  at  which  the  service  of  each  ] 
should  expire,  should  be  so  arranged  that  there  should  alwava- 1 
be  two  in  otfico  who  have  had  six  months  service  ;  and  never  less  I 
than  two  should  be  in  the  house  at  any  momeut,  as  patients  may  I 
be  brought  at  all  hours  requiring  the  service  of  more  than  one. 

Telegraphic  connection  with  the  central  police  station,  or  a  I 
district  ti^legraph  office,  should  be  established  to  facilitate  the! 
instantaneous  summoning  of  the  surgeon  or  pliysician-in-chief  I 
in  case  of  emei^gency. 

An  honorable  certificate  of  the  IsLct  suitably  engrossed  and 
signed  by  tlie  president  and  secretary,  should  be  the  meed  of 
those  residents  who  serve  faithfully  the  entire  term  for  which 
they  were  appointed.  J 
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In  this  connection  as  subservient  to  the  same  interests  the  ar- 
rangemeuts  for  nursing  may  properly  claim  attention.     No  pro- 
ficiency in  science,  nor  skill  in  its  application  by  the  possessor,  . 
can  dispense  with  faithful,  intelligent  nursing.     This  faithful-^ 
ness  and  intelligence  is  to  be  brought  to  bear  on  the  case,  not  bym 
proficiency  in  medical  knowledge,  but  simply  by  that  peculiaia 
qualification  which  is  known  aa  "tact ;  "  which  gives  superiority  1 
to  those  who  possess  it  in  whatever  sphere  of  life  they  move, 
nurse  possessed  of  common  sense  and  faithfulaesa  in  the  per-' 
formance  of  duty,  with  this  tact,  is  greatly  to  be  preferred  tol 
one  instructed  in  the  principles  of  medicine,  never  so  thoroughly,.! 
without  these. 

The  establishment  of  a  "  school  for  training  female  nurses  "  isA 
one  of  the  objects  provided  for  by  Mr.  Hopkins.  It  is  an  impor-  l 
tant  adjunct  to  the  hospital ;  and  if  properly  conducted  will  J 
furnisli  invaluable  assistance  for  the  proper  cure  of  the  patients,  f 
and  it  should  certainly  be  in  the  building.  There  is  much  need  I 
for  practical  training  in  the  art  of  nursing,  even  in  the  case  of  J 
those  possessing  a  natural  adaptation  for  the  service.  Gentle- 1 
ness  and  tenderness  of  manner  may  be  cultivated;  the  properl 
mode  of  exercising  control  and  manifesting  firmness  may  bei 
taught;  the  mode  of  administering  medicines,  of  making  appli- ■ 
cation  of  dressings  of  various  forms  and  kinds,  of  attending  toj 
the  wants  ;  of  relieving  the  suffering  produced  by  wcarin(.-ss,  by  I 
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liioomfortable  postures,  or  other  causes ;  of  changing  postures 
jod  removing  clothing,  without  exertion  on  the  part  of  the  pa- 
;  of  simply  turning  or  adjusting  a  pillow  (no  one  who  has 
tot  known  by  experience  can  conceive  how  much  depends  on 
be  slightest  properly  effected  change) ;  even  the  bestowal  of 
\  look  of  sympathy  or  word  of  encouragement,  are  all  sab- 
'wts  of  education.  Habits  of  personal  cleanliness  may  be  culti- 
^ted,  and  the  beat  modes  for  preventing  the  necessity  for  too 
quent  changes  of  bedding,  often  attended  by  great  suffering, 
r  even  peiTl  to  the  patient,  may  be  acquired.  The  more  intelli- 
|ent  the  person  who  is  to  perform  the  arduous  and  responsible 
Buty  of  nursing  the  better.  Some  possess  a  natural  intuitive 
J* knack"  for  nursing;  even  sut-h  are  not  beyond  improvement 
py  instruction.  They  only  make  the  best  subjects  for  it.  The 
irorBt  are  those  who  are  self-opinionated,  self-^uQicient,  and  pre- 
■■BUmptuous. 

To  every  ward  there  should  be  one  good,  inteHigent,  efficient 
head  nurse  who  alone  should  be  held  responsible  for  the  ad- 
ministration of  remedies  and  the  general  neatness  of  the  ward, 
and  for  the  care  of  everything  in  it.  She  should  be  supplied 
with  such  assistants  as  aie  necessary ;  and  the  necessity  shonld 
be  deti'rminfd  not  by  the  number,  but  by  the  character  of  the 
patients.  It  is  impossible  to  say  that  one  nurse  is  sufficient  for 
any  given  number  of  cases,  so  greatly  do  they  vary  in  the 
amount  of  attention  each  may  absolutely  require.  The  necessity 
is  not  always  to  be  estimated  by  the  gravity  of  the  symptoms  or 
the  peril  of  life.  The  varieties  of  temper,  and  of  susceptibility 
to  suffering,  create  as  much  variety  in  the  need  for  attendance, 
and  cannot  be  disregarded.  The  querulous  tempers  of  the  aick 
are  often  the  result  and  expression  of  the  diseased  condition  as 
much  as  the  vitiated  secretions,  and  require  not  toleration  only 
but  ministrations  for  tlieir  cure. 

The  head  nurse  should  not  be  required  or  even  permitted  to 
perform  any  of  the  rougher  work.  Tliis  should  be  done  by  those 
in  training,  and  in  some  of  the  more  offensive  details  by  those 
not  capable  of  cultivation,  but  possessed  of  physical  strength. 
Even  these  should  always  be  sober,  good-tempered,  and  quiet. 

The  supervision  of  the  nursing  of  all  the  wards  should  be  com- 
mitted to  one  superior,  responsible  to  no  one  but  the  board  of 
^trustees.     She  should  also  be  the  principal  of  the  training  school 
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for  female  nurses  directed  by  tlie  letter  of  Mr.  Hopkins, 
should  be  in  the  hospital  building,  where  its  pupils  will  receivd 
practical  tminiug  as  well  as  tlieoi-etical  instruction,  and  will  fon 
a  body,  subject  to  the  orders  of  the  principal,  from  which  j 
ants  to  the  head  nurses  of  the  several  wards  can  be  dtjtailed  ■ 
need  demands. 

The  selection  at  an  early  period  of  a  suitable  ])ersoa  to  fill  tH 
important  position  of  principal  of  the  training  school  for  female 
nurses  and  head  of  the  nursery  dejxirtment.  thus  affording  her  an 
opportunity  for  receiving  personal  training  in  the  performance  c 
the  duties  she  is  to  superintend  in  others,  in  the  schools  cotiiii>cte< 
with  St,  Thomas's  Hospital  in  London  and  Bellevue  HospiCt 
New  York,  and  other  kindred  institutions,  would  be  a  ve 
important  step  toward  securing  efficiency  in  action  at  the  fill 
opeuing  of  the  Johns  Hopkins'  Hospital.     It  is  exceedingly  difll 
cult  to  effect  changes  in  h)ng  continued  usages.     Such  ehan, 
ai-e  always  met  by  obstructions  in  the  prejudices  or  habits  Q 
incumbents  in  possession.     The  need  of  thorough  radical  cliaOL 
in  the  nursing  department  of  hospitals  is  generally  acknowU 
edged,  and  the  difficulty  in  effecting  it  loudly  lamented. 

The  chief  nurse  of  each  ward  should  be  required  to  wait  upoij 
the  visiting  physician  or  surgeon,  attended  by  the  resident,  i 
their  daily  visits  to  the  bedside  of  every  patient ;  there  to  receivd 
and  note  in  a  tabulati-d  book,  provided  with  proper  diatribation 
of  spaces  ruled  and  headed  for  the  purpose,  the  directions  fo; 
diet  and  for  the  adniinistmtioa  of  remedies,  or  apphcations  i 
such  dressings  as  are  delegated  to  the  nurse's  care.     But  in  e 
these  mailers  she  should  be  subject  ro  the  authority  of  the  i 
Ueut  physician    in  charge  of    the  ward  during    the  intetralf^ 
between  the  visits  of  the  physician  or  surgeon-in-chief.     Sh« 
should  communicate  with  the  attending  physician  or  i 
uiihj  through  the  resident  in  charge  of  the  ward  ;  and  all  dir» 
lions  to  her  sliould  pass  through  this  officer.     Tlie  fact  that  th^ 
nurse  has  been  present  at  the  time  they  were  given  to  him,  andl 
heard  the  directions  thus  given,  should  not  be  considered  suffi-i 
cieat  for  her,  nor  be  presumed  to  render  either  unnecessary  or- 
inopportune  the  directions  of  the  resident  to  the  nurse  person 
ally. 

Blank  forms  should  be  furnished  to  the  nurse  for  each  pattentifl 
aj.d  every  day,  in  all  cases  of  acute  disease  requiring  regular  andl 
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lifrequent  adniiuistratious  of  doses  of  medicine  or  food.  At  tlie 
ime  of  the  visit  of  tht;  attending  physician  or  surgeon,  the  resi- 
lent  should  be  required  to  inscribe  on  this  schedule,  opposito 
each  hour,  the  direction  for  tliat  hour,  and,  at  the  subsequent 
iit,  the  nurse  should  ba  obligt'd  to  exhibit  it  with  a  check 
ilaced  at  each  dose  given,  or  sign  of  omission  if  not  given. 
Spaces  should  be  provided  in  which  the  nurse  shall  mcord  any 
changes  in  condition  or  symptoms  which  occur.  These  schedules, 
thus  filled  up,  should  be  ])laced  on  file,  to  furnish  materials  for 
the  history  of  the  case  should  any  development  in  its  progress 
render  it  important  to  consult  them.  It  is  an  importanl  point, 
and  if  properly  attended  to  would  be  productive  of  good  results. 
Night  nursing  is  as  important  ae  that  during  the  day,  and 
iBhould  never  be  intrusted,  as  is  too  often  done,  to  an  undisci- 
plined attendant.  The  number  of  cases  requiring  attention  at 
night  may  be  small,  but  they  are  those  of  gravest  character,  at- 
tended by  the  greatest  risk,  involving  the  greater  responsibility, 
and  demanding  the  better  cai-e.  But  it  should  be  rommitt>^  to 
other  hands  than  those  exhausted  by  service  during  the  day. 
The  health  and  comfort  of  the  nurses  should  be  as  much  an  object 
of  consideration  as  that  of  the  patients.  No  labor  of  mind 
or  body,  or  exhaustion  of  feeling,  should  be  demanded  which 
shall  impair  their  own  health.  A  good  and  faithful  nui-se  is  too 
valuable  to  be  sacrificed  even  to  her  own  impulse  of  good.  The 
interests  of  the  patients,  too,  demand  this  care  of  the  nurse  on 
the  part  of  the  managers.  Weariness  and  consequent  weakness 
develop  nervous  excitability,  the  intiuence  of  wliich  is  especially 
injurious  to  the  sick.  A  cheerful,  happy  temper  is  one  of  the 
liighest  qnalitieations  for  nursing,  and  this  cannot  be  maintained 
■  where  the  physical  strength  is  overtasked  and  exhausted. 

l"  THE  SUPERINTENDEjyT. 

The  executive  department  of  such  an  institution  requires  a 
head  of  no  ordinary  endowment  and  culture,  and  the  efficiency 
with  which  it  is  conducted  will  depend  more  upon  him  and  his 
mode  of  carrying  into  action  the  rules  they  may  frame,  than  upon 
the  wisdom  of  the  trustees,  or  the  perfection  of  the  rules  them- 
selves. Minuteness  of  perception  and  accuracy  of  obpervatiou 
must  be  combined  with  readiness  to  recognize  the  obstacles  to  be 
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encountered  in  the  preservation  of  the  purity  of  air,  and  of  neat- 
ness and  cleanliness  in  all  the  surroundings,  whiuh  must  be 
maintained  at  whatever  cost  of  labor,  though  all  the  tendency  of 
the  normal  action  of  every  part  of  a  hospital  ia  to  the  production 
and  accumolation  of  foulness.     He  must  above  all  things  poa-  ' 
sess  the  power  of  se]f-control,  without  wliich  he  will  never  bel 
able  to  exert  the  command  over  those  employed  which  is  necea-1 
sary  to  subordinate  them  to  his  authority.    He  should  have  such 
a  degree  of  mental  culture  as  shall  render  him  an  acceptable 
companion  to  the  cultivated  officers  associated  with  him  in  the  _ 
application  to  its  purpose  of  the  great  design  of  the  endowment ;, 
and  yet  he  must  be  so  familiar  with  the  detail  of  domestic  ser^fl 
vice,  that  he  can  enter  with  a  full  comprehension  of  what  is  neces- 
sary into  the  provision  of  the  requisite  supplies.    He  should  have 
delicate  sympathy  with  those  engaged  in  different  deportments 
of  service  in  the  difficulties  they  must  encounter,  and  yet  with 
it  firmness  and  decision  to  demand  and  require  the  faithful  t 
charge  of  tlie  respective  duties  of  each  in  his  several  department.! 
With  no  control  over  the  treatment  of  the  patients,  he  must  1 
so  far  familiar  with  it,  and  appreciate  its  importance,  aa  to  pit 
vide  intelligently  whatever  is  required  to  carry  out  the  practical! 
application  of  the  means  necessary  to  accomplish  the  purjioses  ofl 
those  who  do  have  cliarge  of  the  ministration  of  the  remedies,  and  % 
see  that  nursing  is  faithfully  performed  ;  he  must  have  sufficient! 
sympathy  with  the  sufferings  of  the  sick  to  listen  to  their  com-; 
plaints,  and  provide  for  the  relief  of  any  remediable  inconTe-j 
luences ;  and  yet  have  coolness  and  firmness  of  feeling  enough  I 
to  resist  unreasonable  demands  and  turn  a  deaf  ear  to  quenilooa  I 
complaints,  the  natural  offspring  of  unhealthy  functions,  and  to  1 
discriminate  between  those  wliieh  are  the  result  of  natural  ini- ; 
perfection  of  temper,  and  those  which  are  the  consequence  of  J 
disease. 

To  equalize  confiictlng  claims,  to  harmonize  conflicting  feel-  J 
ings,  to  control  and  bring  into  properly  adjusted  cooperation  I 
conflicting  duties,  to  overcome  difficulties  as  they  aiise  unex- 
jwctedly,  to  suggest  modes  of  accomplishing  objects,  and  yet  bel 
the  cheerful  agent  in  carrying  out  the  suggestion  of  otheM  I 
whether  coincident  with  his  own  or  opposed  to  them,  requires  a  j 
character  combining  opposite  qualities  in  no  ordinary  degree. 

If  in  union  with  these  qualities  he  should  have  received  i 


n 

•I 

h 

.e 

le 

I 


JOHNS   HOPKINS'   HOSPITAL. 


247 


Bedical  education,  he  would  possess  an  unqueBtionable  advan- 
But  in  that  case  he  must  lay  aside  all  aspb-ations  alter 
■ofesaioual  honors,  sliictly  speaking,  and  have  no  disposition 
'[  to  enter  on  practical  duties,  or  criticise  the  manner  in 
which  tliuse  duties  are  performed  by  tiiose  to  whom  they  are  con- 
fided. The  duties  belonging  inherently  to  the  office  of  warden  or 
superintendent  would  absorb  all  the  capacity  of  one  most  per- 
fectly qualified.  It  would  not  be  in  the  power  of  any  one  mind 
to  discharge  them  faithfully  and  take  any  part  in  the  medical 
and  surgiciil  service  of  the  house.  That  would  be  a  vain  attempt 
to  serve  two  masters,  each  fairly  entitled  to  undivided  devotion 
of  all  the  faculties,  and  like  all  such  efforts,  would  resnit  to  the 
satisfaction  of  neither. 


» 


A  matron  or  cliief  female  officer  will  be  necessary  in  addition, 
who  should  have  no  connection  with  the  nursing  nor  responsi- 
bility for  that  service.  She  will  find  full  occupation  in  the 
supervision  of  the  stores  of  bedding,  the  proper  performance  of 
laundry  service  and  repair,  and  the  maintenance  of  perfect  clean- 
liness and  order  in  those  parts  of  the  establishment  not  embraced 
in  the  wards  properly  speaking,  which  should  all  be  under  the 
control  of  the  head  of  the  nursing  department.  There  need  be 
no  conflict,  the  duties  are  distinct,  and  each  department  would 
tax  fully  the  capacity  of  one  person  without  combining  with  it 
those  of  another.  The  care  of  the  kitchen  and  the  attention  to 
the  economical  provision  of  varieties  in  diet,  and  the  proper 
preparation  and  distribution,  would  fall  in  the  province  of  the 
matron  ;  and,  if  well  performed,  would  demand  much  skill,  time, 
and  labor.  It  is  an  important  and  honorable  service,  on  the 
proper  discharge  of  whidi  very  much  depends,  and  might  well  be 
coveted  by  a  lady,  in  the  strictest  sense  of  the  term,  possessed  of 
culture  and  refinement,  but  with  an  aptitude  for  household 
duties. 

ARRANOEWFKTS   FOR  TEACHING. 

It  is  not  necessary  that  hospitals  as  such,  should  be  used  for 
purposes  of  medical  instruction.  They  may  be  founded  and 
endowed,  or  supported  by  voluntary  contributions,  with  the 
proviso  that  they  shall  not  be  ao  used.     That  such  a  protection 
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is  au  ailvantage  to  the  sick,  no  on«  can  deny  ;  nor  that  the  dis- 
tnrbance  of  the  tranquillity  of  the  patient  caused  by  making 
the  subject  of  remark  of  the  teacher,  and  object  of  investigatioi 
by  the  student,  is  in  many  instances  injurious,  even  when 
ducted  with  the  most  delicate  address  on  the  part  of  the  teacher, 
and  responded  to  on  the  jiart  of  the  class  by  a  similar  regard 
the  feelings  of  tlie  individual.     On  the  other  hand,  the  mode 
investigating  disease,  the  manner  of  making  the  necessai-y 
quiries,  the  relations  of  syraptonis  to  causes,  the  various  detail 
of  the  relations  between  tlie  medical  advist^r  and  patient, 
never  be  so  well  tanglit  as  by  practical  ilhistratiou  at  the 
side  ;  and  are  best  acquired  under  the  guidance  of  an  experieni 
practitioner.      Indeed,  no  one,  however  well  instructed  in 
theory  of  medicine  by  books  and  study  and  oral  teaching, 
qualiiied  to  put  the  principles  thus  acquired  to  practical 
without  some  such  instruction  in  the  art  of  investigating 
nature  of  disease,  and  detecting  its  diagnostic  marks,  and  tracing 
tlie  influence  of  remedies  applied.     Very  few  medical  students 
ai-e  favored  with  opportunities  for  acquiring  such  knowledge  and 
eultivating  the  necessary  tact,  except  as  they  are  afforded  bj 
clinical  instruction  in  hospitals.    It  is  necessary  that  thej-  shouli 
have  it ;  and  this  necessity  is  recognized  by  the  judicious  foundi 
of  the  hospital,  who,  including  a  medical  school  in  the  plan  at 
his  university,  directs  that  tlie  hospital  he  endows  shall  be  thns 
made  subsidiary  to  the  advancement  of  medical  science.     He  thus 
requires  that,  in  return  for  the  benefits  he  confers  on  the  sick,  and 
the  blessings  he  provides  for  them,  they  shall  contribute  some- 
what to  the  good  of  the  common  humanity.     This  he  waa  cer- 
tainly entitled  to  stipulate  ;  and  every  patient  who  accepts 
munilicent  provision  for  hia  own  personal  advantage  is  boundj 
by  the  very  act,  to  return  the  service  required  for  the  benefit 
others.     It  is  but  a  small  tribute  in  acknowledgment  of  a  greal 
boon. 

The  relations  thus  established  should  be  guarded  on  the 
side  from  offensive  and  oppressive  intmsion,  and  on  the  otbef' 
from  unnecessary  and  selfish  withholding  of  an  opportunity  for 
doing  a  great  good,  not  to  the  mere  student  only,  but  through 
liim  to  fellow-sufferers  mthout  limit.  The  teacher  who  would 
disregai-d  tho  proper  delicacy,  or  ignore  the  feelings  of  a  patient,. 
in  presenting  a  case  to  a  class,  or  suliject  one  to  fatigue  an,< 
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injarioUH  exposure  in  order  to  exhibit  the  symptoms  or  progress 
disease,  or  the  advantage  derived  from   trt^atment,    is  not 

orthy  to'  be  called  an  instructor,  and  would  not  receive  an 
ippointmcnt  by  any  body  of  men  right-minded  tbemselvos  on 
inch  subjects.  He  could  not  teach  nor  exhibit  what  he  did  not 
himself  possess  or  practise,  the  proper  mode  of  treatment  of  the 
liick.  It  is  not  for  a  moment  to  be  supposed  that  such  an  one 
rwould  ever  hold  a  post  on  the  staff  of  the  Johns  Hopliins'  Hos- 
'  lital. 

It  is  not  to  be  denied,  however,  that  there  are  grave  difficulties 
tin  the  way,  recognized  by  every  properly  qualilied  teacher,  and 
from  which  he  would  himself  desire  to  be  protected.  A  class  of 
Students  of  medicine  must  embrace  men  of  every  grade  of  intelli- 
gence and  of  every  variety  of  character.  Most  if  not  all  of  them 
iftre  unused  to  consideration  of  the  feelings  whicli  belong  to  sick- 
Bess,  and,  if  earnest  in  the  pursuit  of  their  object  in  life,  are 
bent  only  on  using  every  opportunity  for  the  acquisition  of  tlie 
knowledge  which  is  essential  to  success.  Many,  with  the  reck- 
less indifference  of  tlie  period  of  life  at  which  such  studies  are 
pursued,  think  (miy  of  the  present  gi-atitication  of  curiosity. 
To  allow  such  motley  companies  to  throng  the  wards  iilli'd  with 
patients  in  every  stage  of  disease ;  cluster  around  the  beds  of 
those  whose  extreme  illness  renders  them  especial  objects  of  in- 
terest ;  hustle  each  other  for  plaws  ;  chalf  each  other  in  sport ;  or 
weary  the  sick  by  repetition  of  questions  to  satisfy  their  own 
desire  for  information  at  the  expense  of  the  suffering  of  the  sick, 
were  a  mortal  wrong.  Such  invasions  are  also  destructive  of  the 
police  of  the  hospital.  It  is  impossible  under  such  circumstances 
to  maintain  oitler  or  cleanliness. 

Some  mode  must  be  devised  to  meet  the  emergency  ;  to  guard 
the  sick  from  improper  intrusion  ;  to  afford  the  students  the  ad- 
vantages which  are  so  esstintial  to  themselves,  and  so  important 
to  the  interests  of  hnmanity  ;  and  to  save  the  hospital  from  a  dis- 
turbance which  i^  so  objectionable. 

The  plan  here  proposed  embraces  a  lecture  room  and  operating 
theatre,  the  access  to  which  by  the  medical  class  is  entirely  with- 
out the  hospital,  and  yet  so  placed  with  regard  to  tlie  general 
wards,  that  patients  can  be  taken  to  it  without  injury  to  them- 
selves ;  with  small  waiting  wards  attached  in  which  they  can  rest 
till  needed  for  illusti-ation,  or  where  they  can  remain  for  a  time 
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after  an  oporatinn.  To  the  general  wards  only  the  more  adi 
vanced  (ilass  of  students  sliouM  be  admitted  ;  and  those  only  ii 
email  bodies,  properly  adjnsted  by  the  attending  physician  * 
surgeon  whose  service  they  are  following,  so  as  to  give  them  oi 
portanities  for  observation  without  injury  to  the  patients, 
details  of  tliis  arrangement  should  be  committed  to  the  medic] 
and  surgical  staff  of  the  house,  and  lie  under  their  control,  sal 
ject  to  Bueh  modification  as  they  shall  find  expedient. 

The  question  as  to  the  location  of  the  medical  department  i 
the  university  does  not  belong  to  the  consideration  of  hospib 
arrangements,  and  cannot  be  properly  discussed  in  connectioi 
with  it. 

DISPENSARY. 

In  considering  the  question  of  dispensary  service  it  must  fii 
be  determined  whether  it  is  to  include  visits  at  the  homes  of  tl 
sick,  or  only  giving  advice  and  furnishing  medicine  to  those  wh( 
are  able  to  leave  their  homes  in  quest  of  it.  It  is  in  this  latl 
form  that  it  is  generally  connected  with  hospitals,  leaving 
other  to  district  or  general  associations  specially  institntwi,  ai 
by  which  it  can  be  more  properly  conducted.  It  is  in  this  vie¥ 
that  it  will  claim  attention. 

It  is  an  associated  agency  luther  than  an  integral  part  of  tbi 
hospital  itself,  and  it  wonld  be  imposing  too  great  a  tax  on  thi 
time  and  labor  of  the  regular  staff  to  expect  them,  in  addition  ta 
their  ward  services,  to  devote  the  necessary  time  and  thought  to 
the  number  who  are  drawn  by  the  reputation  of  the  institution 
to  seek  relief  at  its  doors. 

The  abuse  of  charity  by  the  resort  to  public  institutions 
gratuitous  advice  and  assistance  on  the  part  of  many  who  are 
able  to  make  moderate  compensation  for  the  service  they  receive; 
and  who  by  doing  so  lose  their  own  sense  of  self-respect  and 
become  accustomed  to  dependence  and  learn  to  rely  on  it,  is  tt 
subject  which  has  demanded  and  received  ranch  attention 
Great  Britain  as  well  as  in  our  own  country,  both  from  tho 
members  of  the  medical  profession  and  the  managers  of  hos- 
pitals.    A  ready  and  partially  justifiable  apology  is  presented  ii 
favor  of  those  who  thus  place  themselves  needlessly  in   th 
position  of  beneficiaries,  in  the  confidence  inspired  in  the  su] 
riority  of  the  advice  of  gentlemen  who  have  establislied 
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themselves  a  reputation  which  has  led  to  their  receiving  hospital 
appointmenta. 

Tliis  ought  not,  however,  to  be  accepted  without  carefnl  limi- 
latioii,  since  snch  parties  can  receive  the  same  advice  at  the 
jirivate  offices  of  the  same  skilfnl  practltionerg,  who  are  entitled 
to  compensation  for  the  toil  and  anxiety  by  which  they  have 
cpialified  themselves  and  acquired  the  reputation  whicli  they 
thns  transmit  to  the  institution  they  serve.  Nor  should  the 
i-taims  be  disregarded  of  the  large  number  of  aspirants  for  fame 
and  the  just  pecuniary  reward  of  their  exertions,  who  crowd  the 
ranks  of  the  junior  members  of  the  profession,  and  are  entitled  to 
a  fair  field  in  which  to  cultivate  and  exhibit  their  powers.  The 
general  interests  of  humanity  are  promoted  by  the  recognition  of 
diverse  claims  and  due  regulation  of  their  relations  to  each  other. 
There  are  rights  to  be  maintained  on  both  sides,  and  evils  to  be 
avoided  which  will  attach  themselves  to  every  course  of  human 
action. 

The  out-door  dispensary  should  therefore  be  under  the  charge 
of  an  entirely  distinct  staff  of  medical  and  surgical  officers,  and 
the  access  to  it  should  be  by  a  separate  entrance ;  and  while 
inwlicine  may  be  drawn  from  the  same  stock,  and  manufactured 
in  the  same  laboratory,  the  compounding  the  prescriptions  of 
the  pbysicians  and  surgeons  should  be  the  duty  of  a  separate 
apothecary.  The  duties  of  the  laboratory  and  the  compounding 
and  dispensing  to  the  wards,  will  furnish  full  employment  to  the 
apothecary  of  tliat  part  of  tlio  institution,  and  where  there  is  a 
large  number  of  patients  in  the  out-door  dispensary,  the  atten- 
tion to  them  interferes  with  hospital  duties. 

It  is  proposed  to  devote  the  basements  of  the  two  southern 
pavilions  on  the  plan  herewith  submitted,  to  this  dispensary 
service,  with  access  across  paved  yards  on  the  level  of  the  street 
Imunding  the  hospital  on  the  south,  entirely  distinct  from  that  to 
thi-  liospitaf. 

These  basements  will  be  elevated  above  the  level  of  the  ground, 
;iud  will  contain  ample  area  to  be  subdivided  into  waiting-rooms 
for  patients  and  disix-nsing- rooms,  and  allow  a  separate  exami- 
ualion-room  for  each  specialty  into  wluch  the  general  service 
may  divide  itself. 

It  would  be  impossible  to  enter  npon  the  diacnssion  of  the 
qni'Stion  of  "specialties"  in  pnictice  or  in  teaching.     Such  divi- 
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sions  are  pushed  by  some  to  an  extreme  which  ia  not  only  ahsnrdt  I 
but  very  injurious  to  the  interests  of  medical  science  as  well  aa  J 
those  of  patients.     When  once  the  medical  man  is  thoroughly  I 
instructed  in  the  general  principles  of  the  science  of  medicine, 
he  may,  and  probably  will,  acquire  greater  proficiency  in   the 
application  of  tltese  to  one  form  of  disease  than  another,  and 
therefore,  in  public  service  or  in  private  practire,  acquire  dis- 
tinction in  the  tn'atment  of  some  special  form  of  disease.     Ho  • 
will  naturally  under  such  circumstances  turn  his  attention  esp»  I 
cially  to  that  class  of  diseases,  and  this  fact  will  in  turn  bring  a 
larger  number  of  such  cases  to  hia  consul  ting- room.     Out  of  thia^J 
grows  eminence  in  a  peculiar  line.     Men  who  have  thus  acquired  J 
proficiency  and  reputation  in  the  treatment  of  special  disease  f 
will  desire  appointments  which  will  afford  them  a  wider  field  of  1 
observation  and  a  larger  harvest  of  renown.      Appointment  tAg 
such  men  on  the  dispensary  staff  wiU  secure  proper  attention  tol 
the  patients  seeking  advice,  and  add  largely  to  the  efficiency  (^fl 
the  institution.     But  it  should  not  be  allowed  to  degenerate  intol 
a  position  in  which  aspiring  ambition  shall  seek  reputation  in  a 
special  plan  of  treatment,  a  mere  stepping-stone  to  i>er3(inal  noto- 1 
riety  ;  to  which  it  is  quite  possible  to  pervert  it.     The  character  1 
for  ability  in  the  treatment  of  some  special  form  of  disease  shool^l 
have  grown  out  of  previous  study  and  consequent  aptitude. 

The  surgery  of  the  eye,  and  of  the  ear,  may  each  well  be  mad^l 
a  specialty;  and  so  may  the  peculiar  diseases  of  women,  andl 
those  of  children  ;  but  the  great  body  of  cases  should  be  treated  I 
on  general  principles  by  general  practitioners.  Four  physicianajj 
and  the  same  number  of  surgeons,  should  have  care  of  tbeeal 
general  groups  of  cases,  one  of  each  rendering  service  at  stated! 
hours  daily,  while  one  to  each  of  tlie  special  subjects  enumer-T 
ated  should  also  give  daily  attendance  at  some  other  hoar,  not! 
only  to  avoid  confusion  among  the  applicants  themselves,  but  ta  J 
enable  them  to  receive  such  as  shall  have  been  referred  to  tha-a 
specialist  by  the  general  physician  or  surgeon.  Opportunity! 
should  also  be  afforded  to  the  officers  on  the  disjjensary  staff,  of  1 
making  their  cases  the  subject  of  clinical  instruction  to  thttJ 
medical  class,  in  the  amphitheatre  of  the  hospital,  on  such  days^fl 
and  at  such  hours  as  will  not  interfere  with  the  lectures  of  tha  f 
hospital  staff  proper. 
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TKAN8P0BTATI0N   OF  THE  SIOK   AND   WODNDED, 

This  is  one  of  the  important  sabjecta  on  which  you  solicit  sug- 
I.  gestions. 

One  or  more  vehicles,  properly  shaped  to  receive  a  mattresB 

I  or  stretcher,  hung  on  springs  adjusted  to  the  varying  weight  it 

I  may  be  required  to  carry,  and  provided  with  all  the  appliances 

I  to  limit  motion,  and  prevent  its  transmission  to  the  sick  or 

I  woiinded  occupant,  should  be  held  in  readiness  ;  with  the  horses 

I  required  to  draw  them.     These  should  be  used  only  when  the 

■  distances  are  great  or  the  weather  inclement.     For  moderate  or 

'  short  distances  stretchers,  carried  by  men,  may  be  substituted 

not  only  on  account  ot  economy  of  expenditure,  but,  what  is 

much  more  important,  to  the  great  diminution  of  the  suffering 

of  the  patient.     The  rude  extemporized  resort  to  the  unhinged 

window-shutter,  or  door,  or  hard  settee,  properly  guarded  by  a 

small  mattress  or  folded  qnilts,  is  often  to  be  preferred  to  the 

wheeled    carriage,    however    carefully  driven  over    illy  paved 

streets,  swayed  from  side  to  side  in  the  unavoidable  jostle  of  a 

crowded  thoroughfare.     Bearers  can  generally  be  secured  with 

but  little  difficulty. 

The  modern  ajiplication  of  telegraphy  has  provided  conveni- 
ences for  summoning  assistance,  which  cannot  be  too  highly  ap- 
preciated, and  of  which  hospitals  have  not  been  slow  to  avail 
themselves. 

The  hospital  office  should  be  pnt  into  immediate  connection 
with  the  central  police  sl^ition  ;  with  the  underatandiug  that  mes- 
sages should  be  promptly  transmitted  through  it  from  every 
part  of  the  city,  whenever  an  accident  has  resulted  in  injury 
requiring  the  subjects  to  be  sent  to  the  hospital.  One  of  the 
resident  surgeons  should  be  detailed  for  duty  in  taking  charge 
of  the  case,  and  superintending  the  transportation  to  the  hos- 
pital. The  weil-iutontioned  but  ignorant  officiousness  of  benevo- 
lent spectators  often  suggests  remedies  or  actions  not  only  inap- 
propriate, but  positively  injurious;  and  the  meddlesome  inter- 
ference of  some  who  claim  the  privilege  of  doctors  without  the 
qualification,  is  often  more  pernicious  still.  When  we  tliink 
of  the  evil  effects  too  often  resulting  from  such  ignorant  or  pre- 
sumptuous interference,  we  cannot  estimate  too  highly  the  value 
of  the  timely  and  authoritative  interposition  of  one  who  comes 
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prepared  to  take  prompt  meaaures  suggested  by  knowledge  antl 
experience, 

AH   the  instniments  requked  for  stanching  hemorrhage,  i 
Bupporting  an  injnrfd  limb,  should  be  despatched  with  the  am-l 
bulance  in  charge  of  the  surgeon.     Limbs  or  lives  which  would 
be  sacrificed  by  delay  in  the  transportation  to  the  hospital,  or 
through  injudicious  treatment,  would  thus  be  saved. 


I 


RELIOIOUS   SERVICES.  H 

The  importance  of  this  branch  of  hospital  arrangement  cannot 
be  over-estimated. 

Considered  from  the  lowest  point  of  view  it  is  evident  that 
man's  spiritual  nature  is  as  mncli  a  part  of  his  being  as  his  ca 
poreal,  and  its  appetites  aud  disordered  conditions  require  : 
decidedly  supplies  and  remedies.  Temples  to  the  god  of  healinj 
were  probably  the  hospitals  of  the  civilized  nations  unenligbt' 
ened  by  Christian  revelation.  They  were  certainly  the  tokens  c 
a  sense  of  dependence  on  a  higher  power  than  human  art  for  t 
relief  of  sickness  and  pain  :  and  among  all  Christian  people  hoi 
pitals  for  the  relief  of  disease  liave  been  an  outgrowth  of  relig 
ious  philanthropy.  It  were  irrational,. to  say  the  least,  to  j 
without  consideration  the  intimate  relation  between  the  bw 
and  the  soul,  and  to  overlook  tlie  influence  which  the  one  exei 
upon  the  other,  and  while  providing  for  the  cure  or  relief  of  ( 
morbid  states  of  the  body  to  neglect  the  claims  upon  our  sym-1 
pathy  of  feelings  wliich  distiirb  the  bodily  health,  and  upon  thatj 
ground  alone,  if  on  no  higher,  are  entitled  to  demand  oonaiden 
tion. 

Religious  instruction  and  consolation  can  be  neither  rejecte 
nor  neglected  with  impunity,  however  much  the  injudicious  o 
trusion  of  it  may  be  condemned.  The  projrer  adjustment  i 
tliis  influence  is  a  delicate  affair,  and  is  entitled  to  much  thonghtt 

Even  those  who  under  the  exciting  and  aU-absorbing  influem 
of  active  pursuit  of  temporal  business  and  pleasure  have  1 
most  successful  in  banishing  from  their  minds  the  thoughts  c 
another  state  of  existence,  And  that  in  hours  of  weakness  t 
sickness,  with  their  enforced  exclusion  of  customary  pursnite 
and  excitements,  the  soul  naturally  realizes  and  dwells  upon  t 
sliortnees  and  uncertainty  of  the  present  life,  and  that  the  thought^ 
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*of  anotlier  state  of  existence  will  intrude,  however  much  it  may 
be  repelled.  Tlie  judicious  direction  of  such  thoughts,  and  tlie 
supply  of  the  consolations  of  revealed  religious  truth,  are  there- 
fore as  much  a  humane  duty  as  the  provision  of  proper  reme- 
dies for  bodily  disease,  and  support  for  bodily  weakness  ;  and 
the  proper  control  over  action  designed  to  meet  this  state  of  the 
mind  and  heart  of  the  patients  is  as  legitimate  an  exercise  of 
judgment,  as  that  which  provides  and  regulates  the  application 
of  remedial  agencies  to  bodily  diseases.  It  would  be  as  unwise 
to  leave  this  without  provision  as  it  would  be  to  open  the  wards 
for  the  reception  of  cases  of  disease  without  control  over  the 
mode  or  character  of  the  treatment  to  be  employed  for  cure  or 
relief. 

The  importance  of  the  subject  was  properly  appreciated  by 
the  founder,  who  in  his  letter  of  instructions  to  the  Trustees 
says:  "It  is  my  especial  request  that  the  influences  of  religion 
"should  be  felt  in,  and  impressed  upon,  the  whole  management 
"  of  the  hospital ;  but  I  desire,  nevertheless,  that  the  administra- 
"  tion  of  the  charity  should  be  undisturbed  by  sectarian  influence, 
"discipline,  or  control." 

The  religion  of  Jesus  Christ,  in  whose  divinity  and  offices  he 
himself  professed  his  faith,  is  beyond  doubt  that  which  he  desired 
should  penneate  witli  its  healing  influence  the  institution  he  en- 
dowed ;  committing  the  control  of  the  means  by  which  that  influ- 
ence should  be  disseminated  to  the  board,  excluding  sectarian 
teaching  and  attempts  at  proselytism,  at  the  same  time  that  he 
provides  for  the  extension  of  the  benefits  of  the  charity  to  all 
without  regard  to  creeds  or  the  want  of  them, 

Tlie  character  and  known  views  of  the  in<?mbers  of  the  board 
of  trustees  selected,  by  Mr.  Hopkins  himself,  and  to  whom  he 
entrusted  the  carrying  into  application  his  "especial  request," 
— men  with  whom  he  had  been  intimately  associated  for  years 
before  the  selection  of  them  for  this  duty, — may  be  looked  upon 
as  the  expression  of  his  purposes  in  this  respect. 

Some  rules  for  the  regulation  of  this  important  matter  must  be 
adopted. 

That  which  is  simplest  of  all,  requiring  no  argument  for  its 
support,  is,  that  every  patient  in  the  hospital  shall  enjoy,  as  an 
unquestioned  right,  the  privilege  of  receiving  the  visits  and  re- 
ligious services  of  any  one  lie  or  she  may  select,  whether  a  regu- 
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larly  ordained  or  appointed  minister  of  any  Christian  church  or 
not ;  subject,  however,  to  the  consent  of  the  medical  or  soi^cal 
attendant,  who  alone  can  determine  how  far  the  state  of  the 
lirtdily  health  of  the  patient  may  render  snch  visits  improper 
or  injunons ;  and  provided  also  that  such  visits  shall  not  be 
made  at  times  which  would  interfere  with  the  discipline  of  the 
hospital. 

Tlie  second  role  is  eqnally  incontestable,  and  of  univeraal  ap- 
lication. 

No  service  thus  rendered  to  or  performed  for  any  one  or  more 
patients  shall  be  conducted  in  such  a  manner  as  shall  interfere 
with  the  comfort,  or  disturb  the  quiet  of,  or  in  any  way  incom- 
mode other  sick  persons  in  the  ward. 

The  propriety  of  these  rules  will  not  be  questioned. 

The  nest  step  is  on  more  debatable  ground,  and  must  be  takei 
with  due  caution. 

The  interruption  to  the  usual  current  of  thought  and  employ- 
ment of  mind  occasioned  by  bodily  injury  or  sickness,  presents 
an  op]'orCunity  which  should  not  be  neglected,  for  the  presenta- 
tion to  the  attention  of  subjects  of  eternal  interest  to  the  sooL 
How  shall  this  be  done,  and  by  whom  i 

The  supply  of  Bibles,  and  of  books  of  devotion,  and  of  instrno- 
tion  in  those  points  of  religious  belief  held  in  common  by  the 
great  body  of  professed  Christiana  as  represented  in  the  board 
created  by  the  founder,  should  be  encouraged  in  conformity 
with  his  "especial  request." 

But  this  silent  and  unobtrusive  influence  does  not  meet  fully  th( 
requirements  of  the  case,  and  as  no  one  authorized  teacher  ii 
appointed,  other  agencies  must  be  invoked  for  vocal  instructiott' 
and  ministry,  and  some  restraint  established,  or  irregular  and 
antagonistic  teaching  will  lead  to  improper  excitement,  or  even 
give  occasion  to  injudicious  and  reprehensible  controversy. 

In  a  hospital  conducted  on  the  principles  of  that  founded  and 
endowed  by  Mr.  Hopkms,  theie  can  be  no  written  law  on  thwi' 
subject.  It  must  be  left  to  the  discretion  of  the  board  of  trus- 
tees, wliich  should  be  represented  in  this  relation  by  a  committee 
appointed  to  superintend  and  direct  this  special  subject.  Thi8{ 
committee  should,  either  directly  or  by  delegation  of  authority! 
to  the  superintendent,  regulate  and  control  the  time  at  whicte^ 
and  the  persona  by  whom  visits  for  tliis  purpose,  may  be  made. 
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I  Tliis  authority  to  be  final  and  without  appeal,  unless  to  the 
I  board  in  session. 

The  same  committee,  or  its  deputy,  should  make  arrangements 
I  to  secure  for  the  benefit  of  the  inmates,  the  performance  of  some 
I  form  of  public  service  and  instruction  on  the  day  appropriated  to 
I  Divine  worship  ;  such  services  to  be  held  in  a  chapel  in  some  part 
of  the  buildings  easily  accessible,  and  at  such  hours  as  will  not 
interrupt  tlie  necessary  routine  of  daily  service  ;  due  notice  being 
given  to  all  able  to  attend,  without  the  exercise  of  any  control  or 
improper  influence,  the  character  and  duration  of  the  service  to 
be  subject  to  the  control  of  the  committee,  who  shall  have  power 
to  exclude  any  ministrations  they  may  believe  disturbing  or  in- 
jurious to  the  sick  or  convalescent. 

The  rules  for  the  government  of  the  institution  relating  to  this 
subject  should  be  well  considered,  and  adopted  before  the  open- 
ing of  the  institution,  and  once  decided  should  not  be  allowed  to 
become  subjects  of  discussion. 

HOME    FOR   CONVALESCENTS. 

To  a  superficial  observation  the  addition  of  such  an  appendage 
to  the  arrangements  for  the  relief  and  cure  of  the  sick  appears  a 
simple  matter  indeed.  The  more  careful  thought  is  given  to  the 
subject  the  more  formidable  becomes  the  array  of  difflcnlties 
which  present  themselves. 

The  location  of  such  an  institution  is  itself  of  vital  importance. 
It  mnst  be  on  some  route  of  public  travel  which  shall  furnish 
conveniences  for  easy  access  to  the  feeble  and  those  in  delicate 
health,  or  just  emerging  from  the  perils  of  acute  disease.  Water, 
with  steamboats  running  frequently,  presents  the  most  available 
channel  of  corarannication,  and  the  influence  of  the  breezes  and 
currents  of  aii"  wliich  follow  water-conrses  is  desirable,  if  a  suita- 
ble and  healthy  site  can  be  found  on  the  shore. 

It  sliould  be  high,  and  there  should  be  no  marshes  in  the 
neighborhood  to  poison  the  air  by  the  exhalations. 

The  distance,  even  by  water,  should  not  be  so  great  as  to  in- 
volve fatigue  in  transportation,  and  it  must  be  at  a  point  with 
wliich  communication  is  open  during  the  cold  season  as  well  as 
during  the  summer,  and  must  not  be  so  remote  aa  to  render 
inconvenient  occasional  visits  from  the  pliysician  or  surgeon  who 
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lias  liad  charge  of  the  case  in  its  acate  stages.     The  miasmattt^ 

influence  which  prevails  on  the  shores  of  the  Chesapeake  and  its 
tide-water  tributanes,  precludes  the  resort  to  them.  Next  to 
water,  railroad  commuoi cation  is  to  be  chosen.  But  this  mast 
be  by  a  route  affording  frequent  trains  and  stoppages,  and  llie 
Bite  selected  on  tliis  must  be  near  a  station. 

If  a  common  road  affords  the  only  avenue  of  approach,  the 
distance  from  the  liospital  for  the  ti-eatment  of  acute  disease 
must  be  so  limited,  that  the  probability  of  procuring  a  suitable 
site  is  proportionally  diminished. 

The  site  itself  is  as  important  as  the  location,  and  the  selection 
of  it  is  surrounded  by  as  many  and  as  great  dilficulties.  It  mast 
not  only  be  in  a  salubrious  district,  free  fi'om  the  ecu taininating 
influences  of  imperfect  drainage  and  neighboring  swamps,  but 
must  not  be  in  the  vicinage  of  any  of  the  nuraeroas  establish- 
ments inimical  to  health  which  cluster  around  the  suburbs  of 
every  great  city.  It  should  have  a  good  elevation  and  perfect 
drainage,  an  ample  supply  of  water,  sufficient  area  to  fumigh 
space  for  onttloor  exercise  and  amuseraeut,  with  unobstructed 
air,  and  ready  aecess  to  market  for  supplies. 

The  site  determined,  a  second  question  at  once  presents  itself 
scarcely  less  perplexing.    Will  it  be  proper  to  collect  couvalesceat,— 
invalids  without  regard  to  ase,  sex,  or  color  in  one  building  I     All 
are  cci-tainly  included  in  tlir  jinivifiioii  rnadt-  hy  the  founder. 

During  acute  sickm-sri  tlic  (■(illi'i-tinn  of  idl  in  one  common  insti- 
tution is  unattended  by  any  dillicnlty.  Is  there  not,  hoivcver,  a 
change  in  cin;lun^^^an^l■s  (v.iun'ctcd  with  returning  health  and 
vigor,  which  nimiers  inilisi-rirnlnale  and  unrestricted  communica- 
tions in  hours  of  coiistniiiifd  idlenri^s  Ualile  to  very  serious  objec- 
tionsi— obji'ctions  w!iii-b  would  not  be  ohviated  by  the  interposi- 
tion of  territorial  lines  i>f  divisi(in,  nor  (■vi'u  hy  the  obstacles 
interp()r;e(l  by  se]iarati'  biiildini^s  iin  tlif  siirne  grounds.  This  is 
a  subject  whicli  demands  ciirft'nl  iJumglit  and  investigation,  and 
on  which  tlieiv  i.s  yet  no  exiierience  in  tliis  c(nintry  to  guide  one 
in  formin}^  an  o]iinion.  The  si'paration  oi'  the  sexes  in  detaehed 
buildings  would  alone  involve  gceally  inci'easi>d  lal>or  in  adminis- 
tration and  suiHTvisi<iTi,  and  "■nlianec  jarfidy  tlie  cost  of  main 
tenance,  which  won  Id  be  doubled  by  i  lie  distnlnitiou  into  separate 
bnildings.  Distinct  homes  for  the  wliite  and  colored  must  of 
course,  lie  designed. 


There  is  a  limit  to  liunian  responsibility,  and  if  one  waits  till 
some  plan  for  doing  good  is  devised,  which  shall  be  free  fi-om  all 
contingencies  wliich  may  result  in  evil,  one  may  abandon  every 
effort  for  the  relief  of  the  suffering  which  abounds  in  the  world. 

Responsibility  terminates  with  the  exercise  of  reasonable  care 
to  provide  guards  against  the  evils  inseparable  from  the  reception 
of  both  sexes  in  one  honse ;  and  the  same  intercourse  which  is 
proper  in  social  life,  in  lodging-houses  and  other  homes  for  the 
healthy  population,  may  well  be  recognized  as  allowable  in  the 
home  for  the  convalescent ;  the  cost  of  building  and  expense  of 
support  being  tlius  greatly  diminished,  and  the  benefits  propor- 
tionably  extended  to  a  larger  number.  Still,  it  is  a  very  serious 
difficulty,  and  the  only  effectual  barrier  against  the  evil  conse- 
quences which  are  inseparably  connected  with  one  common  home 
would  be  the  establishment  of  two,  entirely  distinct  in  govem^ 
■  ment,  and  remote  from  each  other.  The  original  coat  would  be 
double,  and  that  of  maintenance  nearly  so  ;  but  it  is  only  by  this 
tliat  the  evils  resulting  from  association  can  be  wholly  avoided. 
The  same  principles  of  construction  would  apply  whichever 
course  is  taken. 

It  is  difficult  to  determine  the  proportion  to  the  general  hospi- 
tal which  such  an  appendage  should  bear.  The  percentage  of 
recoveries  to  admissions  would  not  afford  even  an  approximate 
estimate.  Various  influences  will  induce  a  large  proportion  of 
those  thus  restored  to  desire  to  return  to  their  own  homes  so 
soon  as  they  are  able  to  leave  the  wards  for  the  sick.  Duties  to 
be  performed,  however  imperfectly,  will  draw  heads  of  families  ; 
and  the  indescribable  charm  which  finds  its  centre  in  the  home 
of  the  lowliest,  will  cause  a  large  proportion  of  those  who  possess 
homes  to  prefer  to  return  to  them  even  though  the  material  com- 
fort, to  a  disinterested  observer,  be  beyond  comparison  less  than 
that  offered  in  the  convalescent  home.  There  is  in  the  mental 
and  moral  association  a  charm  which  may  be  more  powerful  in 
its  att.raction,  if  not  in  its  health-restoring  influence,  than  sun- 
shine and  pure  air  and  good  diet  without  its  aid. 

Then  again  there  may  be  many  patients  discharged  cured  from 
the  wards,  to  whom  for  various  reasons  it  would  not  be  desirable 
to  extend  further  benefits.  At  the  moment  of  an  accident,  or  in 
the  hour  of  sickness,  all  are  welcomed  ;  the  profligate,  the  pro 
fane,  and  the  unworthy  and  ungrateful. 
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Bad  aiiJ  good,  incomgibly  evil,  and  those  nnwillinig  | 
to  control,  as  well  as  those  who  respond  cheerfuUy  and  gn) 
to  tliat  whinh  is  necessary  for  proper  order,  are  all  oollticti 
liospiCal  provided  for  the  sick  poor.  To  same  of  thuae 
not  be  proper  to  extend  any  aid,  beyond  that  which  hui 
and  Christian  love  teaches  ua  should  be  extended  to  the  oni 
ful  and  the  evil  as  well  as  to  the  good. 

Designed  only  for  the  reception  of  "  convalescent  patien 
Bhould  not  be  filled  with  chronic  invalids  and  incurably 
whose  presence  would  materially  interfert'  witJi  the  cooifo 
diminish  the  advantages  of  those  for  whose  special  bene: 
provision  is  designed.  Great  care  will  be  necessary  to 
against  this. 

When  these  several  classes  of  cases  are  eliminatod,  but  a 
percentage  remains  to  claim  the  privilege  of  the  home  fo 
valescents.  All  these  are  considerations  which  claim  ntte 
and  the  decision  upon  the  questions  they  present  mast  ree 
the  board  of  trustees.  It  is  snfflcient  to  indicate  them  and 
attention  to  their  essential  importance. 

Perhaps  twenty  per  cent,  of  the  cases  of  admission  wot 
a  liberal  estimate  of  the  proportion  for  which  it  would  be 
sary  to  make  provision  in  the  home  for  conralescents,  nu 
be  thought  within  the  scope  of  the  purpose  of  Mr,  Hopk 
extend  iirt  bi'in-fits  ro..l!i.-i's  tiiiiii  ihfwivho  have  jiassed  th 
the  wardri  of  the  iHJsjiilnl  s  si>  jri.nerously  entbtwed. 

The  requisite  caimcity,  the  lucntioii.  and  site  hnving  be 
terniined,  tlie  chaiTicrrr  i>f  the  buildiiigM  next  claims  attent 

The  same  principler;  whirl]  govern  tlie  construction  of  th 
jiital  pni])i'i'  are  cqu;.!!}-  if|ipli(:ilih'  here.  Sunlight  and  s 
the  great  ageutH  wliowr  ItilliU're'es  nre  lo  be  provided  ;  am 
must  be  done  witleiut  siint,  Ilioiigh  Mith  as  much  regn 
pconomy  of  (trigiiial  enst  of  eiinsrnietion,  and  expense  in  ]i 
neat  iiianagemeiil,  :is  if  ciinHiflteril  with  tliis  i>rovision.  S 
the  plan  of  oii<'  lietne  imly,  he  adiipti'd.  a  tiolid  yjamlleloE^ 
snfflcient  size  to  fiirni'^li  the  required  room  is  tile  most  eco 
cal  form  of  building,  tlir  si>xch  being  provided  with  sej 
dormitories  and  jiarliMx.  hiU  ln'ing  thrown  into  association  ■ 
chapel,  refectory,  and  tlie  open  grounds.  Any  dispositii 
improper  association  wimld  ()veilc:ip  whntever  barrier  cou 
interposed  by  phieing  lli.'in  in  dilTen'iit  wings  or  even   detj 
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I  pavilions,  with  common  centre  building  for  administration  offices, 
I  and  ttie  restraint  afforded  by  mutual  observation  and  the  moitj 
[  minute  circumstanlial  supervision  of  the  officers  of  the  ijistito- 
[  tion  which  would  naturally  result  from  such  concentration,  woald 
[  be  the  most  effectual. 

Tlie  detail  of  arrangement  of  such  a  structure  should  be  the 
subject  of  carefid  thought.  It  is  only  necessaiy  to  present  the 
general  principles  which  should  govern  the  selection  of  the  plan. 
The  kitchen,  laundry,  and  heating  apparatus  should  be  in  de- 
tached buUdingg,  their  location  in  relation  to  the  main  building 
being  subject  to  the  nature  of  the  grounds  chosen.  The  kitchen 
must  be  brought  into  as  close  proximity  to  the  refectory  as  pos- 
sible, and  the  laundry  be  aa  much  detached. 

There  should  be  commodious  and  well-aired  and  lighted  apart- 
ments for  the  use  of  the  inmates  in  such  weather  as  forbids  out- 
door amusement ;  and  every  inducement  should  be  presented  to 
encourage  some  agrei-able  employment  of  strength  and  occupa- 
tion of  time.  Miss  Nightingale  says:  "A  little  needle-work,  a 
little  writing,  a  little  cleaning,  would  be  the  greatest  relief  the 
sick  could  have  if  they  could  do  it.  These  are  the  greatest  relief 
to  you  though  you  do  not  know  it,  *  *  «  *  Bearing  in  mind 
that  you  cau  have  all  these  varieties  of  employment  which  the 
sick  cannot  have,  bear  also  in  mind  to  obtain  for  them  all  the 
varieties  which  they  can  enjoy." 

The  dormitories  should  be  large  and  airy,  and  heated  on  the 
same  principles  aa  those  advocated  for  the  hospital  wards.  They 
should  be  common,  not  isolated.  One  convalescent  should  not  be 
left  alone  during  the  night,  lest  there  should  be  some  need  for 
assistance  which  could  not  be  summoned.  Two  only  should 
not  be  placed  in  the  same  apartment,  lest  incongruity  of  temper 
or  dissimilarity  of  habits  should  involve  risk  of  disturbance.  A 
few  private  apartments  should  be  provided  for  special  cases 
whose  presence  in  the  common  dormitories  would  interfere  with 
the  comfort  of  others,  or  for  such  as  could  pay  for  extra  accom- 
modations. Even  these  should  have  communicating  door,'^,  so  as 
to  permit  the  summoning  of  assistance ;  and  there  should  be  gal- 
vanic connection  with  the  apartments  of  the  nurse  by  which  she 
could  be  summoned  in  case  of  necessity. 

Refectory,  dormitories,  and  rooms  for  amusement  and  occnpa- 
tion  in  weather  which  does  not  admit  of  out-door  pursuits,  are 
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all  tliat  will  be  required.  Food,  air,  and  appropriate^  uccopi- 
tion  are  tlie  influences  wUcU  promote  convalescence.  No  j«t 
need  be  set  ajtart  for  the  apothecary.  The  requisites  for  tb 
comfort  of  a  well-ordered  lodging-liouse  are  all  that  are  m«M 
for  such  a  home. 

The  objection  to  corridors  or  vei-andas  sui-rounding  tli*^  warii 
of  the  hospital,  does  not  apply  to  such  an  institntion,  and  wid* 
piazzas  or  galleries  should  be  pi-ovided,  so  arnmg;ed  as  t<i  funiM 
shade  during  the  warm  season,  and  wamitli  with  sliell«r  from  llir 
wind  during  the  cold. 

No  dark  corners  or  i-ecesses  should  aflFoi"d  opportunity-  ioi 
concealment;  or  for  the  accumulation  of  dust  and  dirt.  Even 
part  should  be  well  lighted,  well  aired,  and  open  to  obserratiot. 

The  entire  charge  of  the  administration  would  be  most  pro- 
perly committed  to  an  intelligent  and  experienced  physician, 
who  would  be  able,  with  the  assistance  of  a  judicious  maton 
and  proper  nurses,  to  conduct  the  medical  treatment,  as  well  as 
the  general  economy  of  such  an  institution. 
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JOHNS  HOPKrXS'    HOSPITAL. 

DESCRIPTION    OP    DRAWINGS. 

The  entire  group  of  buildings  ia  composed  of  pavilions,  the 
long  axis  of  each  mnning  north  and  south,  connoctod  by  lateral 
corridors  running  east  and  west,  and  so  placed  as  to  throw  all 
those  portions  of  the  pavilions  appropriated  to  sick  wards  to  the 
south  side  ;  other  adjunct  apartments  being  projected  on  the 
north  side. 

They  are  so  placed  on  the  lot  of  ground,  that  the  extreme 
south  building  {the  heating  house  and  laundry)  shall  be  on  the 
line  of  the  street  bounding  it  on  the  south,  and  at  the  grade  of 
that  street ;  and  the  southern  end  of  the  south  range  of  ward 
pavilions  shall  be  on  the  line  of  the  north  side  of  tliia  building 
and  its  yard  ;  thus  providing  that  the  north  or  main  front  of  the 
group  of  buildings  shall  recede  as/ny  as  possible  from  the  north 
line  or  Monument  Street,  leaving  space  for  widening  said  street 
and  for  ornamental  grounds. 

The  entrance  is  by  a  gateway  at  the  middle  of  the  Monument 
Street  front.  At  the  one  side  of  this  gateway  is  a  one-story 
building,  containing  two  rooms  for  the  gatekeeper ;  and  at  the 
otlier,  two  rooms  of  corresponding  size  to  be  nsed  as  waiting- 
rooms  for  applicants  for  admission ;  one  appropriated  to  each 
sex.  At  either  side  of  these  buildings  east  and  west,  glass 
houses,  fronting  to  the  south  ;  the  one  for  the  conservatory  and 
the  other  a  grape-house. 

The  central  boilding  is  distributed  to  three  services.  The 
north  end,  constituting  the  main  front  of  the  building,  is  of  two 
stories  thrown  into  one.  surmounted  by  a  dome  or  other  arrange- 
ment for  lighting  the  opei-ating  apartment  and  lecture-room  ;  and 
may  be  finished  with  flanking  towers  or  any  arcliitectnral  arrange- 
ment adapted  to  give  it  character  as  the  moat  prominent  feature 
in  the  building.  This  position  is  important  to  it  as  the  only  one 
which  affords  a  noHh  light,  which  is  that  best  adapted  to  an 
operating  room, 

The  front  entrance  in  this  main  central  bnilding  is  for  the 
exclusive  use  of  students  and  others  attending  at  lectures  and 
operations.  The  entrances  to  the  hospital  proper  are  placed  in 
the  main  corridor,  at  either  side ;  and  should  be  provided  with 
porticos  or  porches  corresponding  in  style  with  that  in  the 
centre  of  the  front  of  the  main  building.     The  front  entrance, 
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ftppropriaWd  lo  stadests,  has  no  comraankatiofi  with  I 
ports  of  the  hospital,  in  order  thns  to  guard  a^gainst  snj  is 
lioD  lolo  the  wards  except  under  ihe  restriftion  of  rulta  I' 
adopted  hj  the  board  of  tni3t'-«&. 

The  main  portion  of  the  c^otral  pavilion,  immediately'  in 
rear  of  llie  atuphitheatre  for  Iwtnring.  has  thre«?  stories: 
two  lowfrr  appropriate  to  offices  and  the  n«id«?nces  of  offic 
and  the  apper  to  the  aecoromodation  of  the  training  sv-hood 
fi!inale  nurses,  required  bj-  the  plan  of  the  founder.  The  rea 
the  oentral  jntvilion  is  of  only  two  stories,  corresponding  with 
foar  interior  ward  parilions,  and  contains  on  the  tirRt  floor 
wards  for  children,  and  on  the  second  prirate  apartments 
pay  paiiunts  and  for  resident  physicians.  The  main  floa 
the  central  pavilion  is  divided  by  a  central  passage  nuu 
north  and  eiouth  its  entire  len^h  from  Ihe  north  end,  w. 
it  enters  the  lectnn>-room  and  operating  apartment,  on 
li^el  of  the  arena  of  the  amphitheatre,  to  the  sooth  ■ 
where  it  opens  upon  thtf  corridor  connecting  with  the 
BOOthera  wanl  pavilions  ;  and  is  crossed  at  right  angles  by 
connecting  corridor  rnnning  t^st  and  west.  It  thns  affi 
v9sy  commnnication  with  all  the  wards,  from  which  pati' 
can  be  brought  as  i]lasb*ative  cases  for  lectures  tn"  /or  op 
li'in.  On  r'itluT  si'li'  a'ljotninz  tlif  iM-tnn^-ronm  ar»^  snit; 
ii[';irtTTii'iits,  liijliti'd  frotri  llif  siiic,  in  wliii'li  pnti>'nts 
wiiit  till  rfqTiiriid  to  be  liiki'ii  in;  (ir  n-st  :ift<'r  operation 
siiffii-icntly  ri'crovcrcd  tn  justify  n'Tiiov:il  to  their  rt-r^jn'c 
wjinN ;  and  also  stnalliT  moiiis  for  tin'  11:?^  of  the   b-<-tm-i-i 


ratiH, 


rontuining  rasi'S 
I  convi'nii'iici's  fni 
niuiiiiig  north  and  soiilli, 
rnnning  cast  and  "'■•st,  ripo 
pavilions  h-TcaftiT  drscri!)!' 
Hour,  on  th.' r>n..  sid.;  is  (li. 
(icfti'd  l>y  niagni'tic  wirrs 
the 


and  on  the  (ithiT,  Ww  hnsiiif;. 
inti'ndi'Ht.  Adjoining  fjn'si-  r\«' 
whicli  arc  parhiraiid  dining' room 
wiirds  for  riiildrcii,  opening  on  a 
from  uliicli  ]iass.-s  tlir  gaiieiy 
the  soiitli  jiavilion  wai'ds.     Tlif  ' 


for  iiHtriiinent:?,  si)lints  and  a] 
wasliinir.  etc  Tins  central  jiass: 
is  iiiter-ected  by  the  main  eorri 
I  widcli  are  strung  the  51'vei-al  \v 
1.  To  (lir  south  of  this,  on  the  ni 
apothecary's  dispensing  room,  c 
nd  sjieaking-tulies  with  eacli  \va 


if  tlif  warden  or  suj 
111'  main  stairway  :  liev( 
rofh.vrs:  and  stili  beyo 
anda  across  the  sontb  e 
nnecting  tins  building  w 
■(1  on  one  side  being  apj 
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riated  to  white,  and  on  the  other  to  colored  children.     The  con- 

(Cting  gallery  passes  over  the  roof  of  the  central  kitchen,  which 
B  thns  placed  at  the  very  centre  of  the  entire  gi-oup  of  bnildinga 
1  be  supplied  from  it,  on  the  level  of  the  basement,  through 
which  it  communicat+is  with  them  all,  without  exposure  of  the 
tod  after  preparation  to  tlie  deteriorating  influences  of  vicissi- 
'  tndes  of  weather,  or  delay  during  transportation. 

In  the  basement,  under  the  operating  and  lecture  room,  are 
well-lighted  apartments  of  the  same  area  as  those  above,  com- 
municating with  them  directly,  which  are  suitable  for  purposes 
of  pathological  investigation  ;  withdrawn  from  unnecessary  ob- 
eervatiou,  yet  having  easy  communication  with  other  parts  of 
the  building  through  the  basement  passages.  The  other  portions 
of  the  central  basement  are  occupied  as  storerooms  for  general 
purposes  under  the  warden's  apartment,  while  beneath  that  of 
the  apothecary  is  a  laboratory,  to  be  made  fire-proof,  with  a 
detached  fire-proof  storeroom  for  keeping  ethers,  alcohol,  and 
other  highly  inflammable  articles  used  in  tlie  prfparation  of  medi- 
cines, and  also  wines  and  liquors  for  direct  administration,  which 
Bhould  be  hold  as  medicines  and  dispensed  as  such  by  physicians' 
prescription. 

On  the  second  floor,  immediately  in  the  rear  of  the  upper  part 
of  the  amphitheatre,  the  entire  space  occupied  below  by  waiting- 
rooms  and  hall  is  thrown  into  one  apartment,  to  be  used  as  a 
chaiwl,  lighted  from  either  side,  east  and  west,  and  also  by  win- 
dows to  the  north  opening  into  the  amphitheatre  over  the  upper 
range  of  seats.  It  is  divided  from  the  corridor  by  an  open  screen 
of  glass,  so  that  this  may  be  thrown  into  it  if  necessary. 

The  area  on  this  floor  south  of  the  transverse  corridor  is  appro- 
priated to  the  various  apartments  for  ofScers,  and  a  board  room 
and  libraiy,  and  to  apartments  for  the  use  of  pay  patients  and 
resident  physicians  ;  and  the  central  passage  terminates  on  a  ve- 
randa running  across  the  breadth  of  the  pavilion.  The  central 
part  of  the  main  building  has  a  third  story  in  which  are  the  ac- 
commodations for  the  training  school  for  nurses. 

The  entrance  to  the  hospital  proper  is,  as  before  mentioned, 
by  separate  doors,  protected  by  appropriate  porticos  or  ]>orches, 
opening  into  the  main  corridor  on  either  side  of  the  main  central 
pavilion,  half  way  between  that  and  the  two-story  ward  pavilions 
which  lie  parallel  to  it,  at  the  distance  of  140  feet  on  either  side. 
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Tho!  female  patients  and  tbeir  friends  will  enter  at  the  side  c<m- 
neolRd  wirh  the  wards  set  apart  for  that  sex,  and  the  males  and 
their  vL-iitors  on  the  other,  being  directed  to  the  one  or  lln'  *illi«? 
by  the  gat<ekeeper,  persons  having  business  with  (heward*iior 
superintendent  being  directed  to  that  nearest  his  office. 

Each  pavilion,  except  the  central  one,  is  a  sepai-ate  and  distinct 
hospital,  perfect  in  itself  in  the  accommodation  furnished  for  (iw 
treatment  of  the  patients.  But^  as  all  are  to  t>e  brought  under 
the  administration  of  one  common  central  power,  it  is  necesswy 
that  there  should  be  some  channel  of  communication,  whitrhin 
this  climate  must  be  provided  with  arrangements  to  adapt  it  w 
use  in  all  the  vicissitudes  to  which  we  are  liable  of  heat  and  eold, 
sanshine  and  storm.  If  the  temperature  were  nniform  and  ge- 
nial, there  need  be  no  coveri'd  communication,  and  each  paviljwi 
might  stand  entirely  detached  from  all  others.  Bnt  some  pro- 
tection is  required  against  inclement  weather  and  ("Xtrermea  ot 
temperature,  whether  high  or  low.  The  constmetion  of  tli>« 
corridors  is  therefore  such  as  to  provide  against  both  extremes. 
They  should  have  the  smallest  breadth  of  wall  eonsietent  widi 
solidity,  allowing  the  widest  possible  apace  in  the  intervals,  lo 
furnish  the  freest  currents  of  air  when  suitable,  and  be  provided 
with  glass  sashes,  by  which  the  weather  can  be  exclad«d  when 
the  noi-i^spity  fnr  prnterfioii  rnpiin's  this  to  bp  drnio  for  sa^iv. 
Till'  windows  i^lioiihl  opi'u  to  thi'  cialiii.E:,  nnd  the  doors  should  i>e 
large  and  wide,  and  lln'v  and  the  windows  should  bo  plarfd  'W- 
rectl}'  opposite  to  cacli  other,  that  thus  tliere  may  Ik',  dui'inslli'' 
warm  months,  llie  utmost  freedom  of  circulation  of  air.  wliil--. 
even  Mien,  protection  froiu  the  sun  h  needed  by  sick  und  well  in 
jKissing  to  and  fro. 

The  pavilions  next  the  central  buiUlins  on  eitlier  side  are  two 
Ktories,  Hiosi;  beyond  but  one.  Tlie  corridors  are,  tlierefon-,  ef 
correspcjndinjr  heiglit,  those  conneeling  tlie  outer  jtavilioiis  beini; 
only  one  !?tor_v.  On  the  youth-side  of  each  corridor  is  an  op'-ii 
veranda  o[  the  same  wid 111.  These  are  found  by  experience  le  Ke 
most  valuable  adjuncts.  SIieKered  from  tlie  north  winds  dmiii^ 
thewiut'T  season,  they  receive  the  warm  rays  of  the  sun,  an-l 
alFord  exercisiiiir  jralleries  for  (linse  (latientsable  to  walk  or  move 
themselves  about  in  whi>el  eli:tirs,  while  iiKirning  and  evening  ia 
the  summer  months  thi'y  are  shaded  from  the  direct  rays  of  llii- 
snn,  and  furnish  pleasant  resting-iilaces  in  (he  open  air.      On  tlie 
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L  same  level  with  the  wards,  they  are  easily  accessible  from  them ; 
I  and  yet  do  not  serve,  as  galleries  around  them  would,  to  exclude 
,  the  Ught  and  confine  the  air  of  the  ward,  nor  are  they  subject 
f  to  the  deleterious  influence  of  the  poisoned  air  of  the  ward. 
I  Patients  congregate  there  for  pleasant  chat  and  lively  amuse- 
I  ment,    without  interfering  with  the  repose  or  disturbing  the 
tranquillity  of  the  sick  in  the  wards  to  which  they  belong.     If 
connecting  corridors  were  of  no  other  service  they  would  be 
valuable  as  affording  opportunity  for  this  arrangement  of  ve- 
randas, instead  of  placing  them  parallel  to  the  wards. 

It  ie  not  necessary  to  repeat  here  the  description  of  the  detail 
of  arrangements  in  the  several  wards,  as  they  correspond  accu- 
rately with  the  plan  proposed  in  that  part  of  the  essay  in  which 
the  principles  of  construction  are  explained.  Each  ward  with  its 
adjuncts  is  but  a  duplicate  of  the  other.  The  outer  pavilions  are 
made  one  story  only,  in  order  that  they  may  thus  be  drawn  so 
much  nearer  the  general  centre,  and  not  exclude  light  and  air 
from  the  inner  ones  ;  and  also  because  the  required  number  of 
beds  is  provided  with  only  one  floor.  A  larger  nunnber  of  patients 
than  is  thus  provided  for  should  not  be  gathered  in  one  hospital. 
For  the  same  purpose  of  concentration  the  two  south  pavilions 
are  plnced  in  the  position  they  occupy,  by  which  they  are 
brought  near  the  central  administration,  the  heating  power,  and 
the  kitchen.  Aa  they  can  be  placed  on  a  somewhat  lower  level 
than  those  in  front,  the  gallery  of  comraunication  between  them 
and  the  transverse  corridor  uniting  these  may  have  a  slight  in- 
clination, and  if  exception  should  be  taken  to  a  second  story  of 
this  tiansverse  corridor  as  obstructing  the  access  of  air  to  the 
northern  pavilions,  it  may  be  made  only  one  story  with  an  open 
veranda  on  the  flat  roof ;  though  the  distance  south  from  these 
pavilions,  and  the  wide  space  between  thera  renders  such  an 
objection  of  little  force. 

The  basement  of  these  southern  pavilions  is  appropriated  to 
the  out-door  dispensary  service,  having  separate  entrance  on  the 
street  bounding  the  hospital  on  the  south,  across  paved  yards, 
interposed  between  the  street  and  the  south  end  of  the  pavilions  ; 
these  have  no  outlet  at  that  end.  The  space  between  these 
pavilions  is  wide — 176  feet. 

On  the  level  of  the  street,  on  the  south  line  of  the  lot  quite 
beyond  the  terminal  line  of  the  southern  pavilions,  is  placed  a 


Sre  HORRIS. — PLAITS   FOE   TITE 

building  of  only  one  story,  containing  the  heating  apparatus, 
with  coal-bina  adjoining  on  the  one  side,  and  the  lanndry  on  the 
other,  having  attached  to  it  a  yard,  also  on  the  level  of  the 
street,  but  snnk  below  that  of  the  hospital  grounds,  in  which 
clothes  shall  be  dried  in  the  open  air  and  sunshine  whenever  it 
can  be  done,  thus  receiving  the  purifying  influence  of  light  and 
air.  The  drying  room  only  to  be  used  when  the  weather  forbids 
out-door  drying. 

The  kitchen  is  placed  at  the  most  central  point  of  the  entire 
group  of  buildings,  and  perfectly  detached  from  them  all,  on 
the  level  of  the  basement,  by  which  it  lias  communication  with 
every  part  by  railway  and  lifts.  The  central  chimney,  with 
its  perpetual  fire,  will  afford  opportunity  to  connect  with  it 
flues  for  ventilation  of  various  parts  more  accessible  from  this 
point.  The  isolation  of  the  kitchen  from  all  other  buildings 
will  prevent  the  diffusion  of  fumes  and  vapors  arising  from 
culinary  processes,  as  effectually  as  though  it  were  placed  on 
the  upper  floor. 

It  will  be  seen  also  that  an  underground  passage,  well-lighted, 
connects  the  kitchen  with  the  coal-bins  and  ash-pit,  and  affords 
opportunity  to  bring  in  provisions  and  stores  without  any  con- 
nection with  the  hospital  or  any  of  its  adjuncts,  and  that 
similar  tunnels  convey  the  various  pipes  and  tubes  connected 
with  the  arrangements  for  heating  and  lighting  and  the  supply 
of  water,  to  the  basements  under  the  several  pavilions  ;  and  these 
jiassages  also  afford  conveyance  for  soiled  clothing  to  the  laun- 
dry, and  for  the  bodies  of  the  dead  to  the  apartment  appropri- 
ated to  receiving  them  and  delivering  them  to  friends. 

An  area  of  twelve  feet  wide  at  the  bottom  and  easy  slope  to 
the  surface  surrounds  every  part,  which  is  in  the  least  sunken 
below  the  surface. 

It  wUl  be  noted  that  in  each  of  the  wards  the  lateral  walls  are 
broken  midway,  thus  forming  external  projections  corresponding 
with  the  end  towers.  This  provides  the  same  amount  of  floor  and 
air  space  as  that  for  which  the  plain  parallelogram  is  calculated, 
and  which  is  encroached  upon  by  the  central  stacks  of  chimneya 

No  representation  on  the  drawings  is  made  of  the  hut  or  tent 
rooms,  which  should  be  provided  for  any  cases  requiring  abso- 
lute isolation,  these  not  being  permanent  structures,  and  easily 
placed  on  any  part  of  the  grounds,  as  occasion  demands. 
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mTRODL'CTORY    STATEMENTS. 

Feom  the  letter  oE  Mr.  Hopkins  to  the  trustees  we  learii  that  he 
contemplated  the  establishment,  upon  the  grounds  selected,  of — 

1.  A  General  Hospital; 

2.  A  lYaining  School  for  Female  Nurses; 

3.  A  Part  of  the  Medical  School  of  the  University. 

It  is  evident  from  this  letter  that  it  was  his  desire  that  the 
general  hospital  should  be  the  central  feature  of  this  great 
charity.  The  "Training  School  for  female  nurses"  and  the 
"Medical  School"  were  to  be  accessories  which  would  both 
])romote  the  best  interests  of  the  hospital,  and  enlarge  and 
greatly  extend  its  usefulness.  We  have  therefore  to  develop 
the  plans  in  detail  by  which  these  three  institutions  may  be  so 
grouped  together  in  one  harmonious  whole,  as  will  best  secure 
the  highest  interests  and  greatest  success  of  each. 

It  is  important  to  notice,  also,  that  one  of  the  important  ele- 
ments which  enters  into  the  study  of  hospital  foundation  is 
eliminated  from  the  proposals  of  the  Trustees  of  "The  Johns 
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Hopkins'  Hospital."     The  site  for  the  hospitalis  already  select-  ] 
fd,  and  the  iiecessary  land  obtaiued. 

The  questions  to  be  determined  are,  therefore,  limited  to  the  1 
preparation  of  the  site,  and  the  arrangement  and  constructioa  ] 
of  the  several  buildings  required  to  f  uHU  the  objects  and  pur-  ■ 
poses  of  the  donor. 

In  the  discussion  of  the  several  questions  raised,  the  author  I 
has  aimed  to  establish  general  principles,  without  entering  into  I 
the  consideration  of  details.  The  plans  submitted  are,  there-  1 
fore,  rather  in  outline,  the  duty  being  left  to  the  architect  and  [ 
engineer  to  complete  the  design  according  as  their  judgments  I 
may  dictate.  This  course  has  been  pursued  in  compliance  with  1 
the  instructions  of  the  trustees,  and  in  deference  to  the  experi- 
ence of  those  officers  who  are  inimeiliately  responsible  for  the  I 
success  of  this  great  charity.  The  projter  construction  of  a  I 
general  hospital  of  the  dimensions  contemplated,  Uivotves  a 
knowledge  of  the  special  wants  of  a  large  community  of  people, 
sick  of  a  great  vaiiety  of  diseases,  and  the  proper  methods  of  I 
care  in  each  case.  Such  knowledge  can  be  gained  only  by  long  J 
experience  in  the  care  of  the  sick,  combined  with  a  practicalj 
acquamtanee  with  hospital  construction  and  management,  Thai 
architecture  of  a  hospital  differs,  also,  from  all  other  structiirea  fl 
in  almost  every  particular,  and  these  peculiarities  can  be  ■] 
thoroughly  appreciated  only  by  those  who  have  given  to  this  I 
branch  long  and  patient  study.  It  is  necessary,  therefore,  in  ] 
Older  to  the  proper  development  of  hospital  plans  that  tlie  I 
physician  and  architect  should  combine  their  knowledge  and  I 
experience,  the  former  in  establishing  general  principles,  the  1 
latter  in  reducing  those  principles  to  form  and  practice.  And  I 
it  may  not  be  improper  to  add  that  whatever  general  plana  are  ] 
adopted,  their  success  will  depend  upon  the  perfection  of  I 
details. 


SITE  OF   THE    HOSPITAL. 

"I  have  given  you  in  your  capacity  of  trnsteea  thirteen  acres 
of  land,  situated  in  tlie  city  of  Baltimore,  and  bounded  by 
Wolfe,  Monument,  Broadway  and  Jefferson  Streets,  upon  which 
I  desire  you  to  erect  a  hospital." — Mr.  IlopJcins'  Letter  to  the 
Trustees. 

.  .  .  "It  consists  of  an  eligible  piece  of  ground,  situated  in 
the  eastern  part  of  the  city,  .  .  .  fourteen  acres  in  extent,  in 
the  form  of  a  parallelogram,  709  by  856  feet  ;  .  .  .  very  ele- 
vated above  the  general  level  of  the  city,  and  commandH  an  exten- 
sive view  in  all  directions  ;  ...  is  healthy,  with  complete  sur- 
face drainage,  while  underground  drainage  may  be  accomplished 
to  tide- water ;  ...  it  is  easily  accessible  by  street  railway, 
and  by  paved  streets  which  bound  the  four  sides  of  it." — Letter 
of  Instruction  of  Trustees. 


PREPABATION   OF  THE   GROUNDS. 

Whatever  may  be  the  nature  or  condition  of  the  soil  of  the 
wifi-  selected,  two  important  objects  are  sought  to  be  attained  in 
ils  preparation  for  permanent  occuiwition  by  a  hospital.  These 
are:  1.  Immunity  from  the  evils  of  ffrou/id  air  and  ground 
walfT.    2.  Surface  grading  and  cultivation. 

Both  objects  involve  the  necessity  of  sanitary  works  of  the 
highest  importance  to  tlie  future  healthfulneas  of  the  hospital, 
and  demand  the  most  careful  and  painstaking  execution. 

1  St.  Immunity  from  the  evils  of  ground  air  and  ground  water. 
— Every  soil  contains  in  greater  or  less  quantity  air  and  water. 
Tile  proportion  of  these  elements  in  different  soils  vai-ies  very 
much,  depending  for  the  most  part  upon  the  density  of  the 
individual  soil.  But  in  some  proportion  they  always  exist  in 
soils,  and  may  become  active  factors  in  the  causation  of  un- 
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healthfulness  to  dwellings,  utileas  adequate  preventive  measa; 
are  adopted.      It  ia  the  combiuatioo  of  these  elements  which] 
renders  a  soil  damp, 

1.  Ground  air. — It  is  found  by  actual  experiment  that  grave] 
contains  35  per  cent,  of  air.  It  has  been  well  stated ;  '*  This  li 
certainly  a  great  quantity  of  air  ;  but  for  all  that,  this  ground,! 
as  far  as  it  is  dry,  consists  to  the  extent  of  one-third  of  air.  I 
In  building  on  gravel,  we  build  as  well  on  air,  just  as  we  buUdI 
on  water  when  we  build  on  piles  driven  into  a  swampy  soil,  andf 
cut  off  under  water."  *  What  is  true  of  gravel  is  also  true  of  I 
other  soils,  as  sand,  clay  and  even  of  stony  and  rocky  soils.  F 
Sandstone  is  nearly  as  porous  as  loose  sand.  The  rock  of  Malt4.l 
was  found  by  experiment  to  take  up  one-thu-d  of  its  volume  of  I 
water,  which  shows  that  when  dry  it  must  contain  air  to  tbea 
same  extent.f  This  ground  air  is  generally  very  impure.  It  isl 
found  to  contain  a  large  amount  of  carbonic  acid,  and  other  ' 
impurities  derived  from  the  soil,  the  amount  and  kinds  varying 
with  the  composition  of  the  earth.  Pettenkoter  found,  in  sterile 
lime-rnbble,  a  few  feet  under  the  surface,  as  much  carbonic  acid  j 
as  in  the  worst  ventilated  human  dwelling-places.  The  amonnt'l 
of  gas  increases  in  proportion  to  the  depth  to  which  we  pene-^ 
trate,  within  given  limits,  and  to  the  proximity  of  the  groondj 
water,  except  in  the  months  of  June  and  July,  when  the  upper  I 
stratum  contains  tlie  greater  proportion.  But  the  ground  airl 
may  contain  other  impurities  than  carbonic  acid.  It  may  be  f 
charged  with  the  emanations  of  any  organic  matters  in  the  soil  I 
undergoing  changes.  The  air  in  buryiug-grounds  is  thus  heavily  I 
loaded  with  the  gases  arising  from  the  decomposition  of  bodies  I 
buried  deeply  in  the  earth.  Another  feature  of  this  soil  air  is,  I 
that  it  moves  from  point  to  point  under  the  influence  of  the  I 
same  laws  which  govern  tlie  movement  and  diffnaon  of  gases.  J 
Difference  of  temperature  of  the  free  and  ground  air  leads  to! 
"exchange  and  motion."  These  fluctuations  occur  constantly.  J 
Again  the  rise  of  temperature  of  the  ground  in  a  given, locality  I 
is  followed  by  a  movement  of  the  surrounding  ground  air  towardafl 
this  point,  thus  establishing  cun-ents  through  the  earth.  It  \n\ 
evident,  therefore,  that  the  ground  air  is  a  most  important  ele- 


•  Pettkbroper. 
f  Pkttbnkofbb.  c 
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ment  to  be  considered  in  the  soil  of  the  Bite  of  dwellings.  If  the 
Boil  near  or  more  remote  from  buildings  contains  organic  matters 
which  are  emitting  deleterious  gases,  these  emanations  are 
readily  carried  by  underground  currents  and  discharged  into 
any  receptacle  to  which  the  air  is  drawn  by  difference  of  temper- 
ature. *  These  receptacles  may  be  the  heat«d  basements  of 
dwellings,  and  thus  the  dwelling  may  become  a  foul  air  Bhaf t 
for  the  discharge  of  the  ground  air,  loaded  with  carbonic  acid 
gas  and  other  dangerous  impurities.f 

The  etfects  of  these  emanations  from  the  soil  upon  the  health 
of  residents  is  most  disastrous.  The  malarial  poisons  may  be  of 
a  kind  whicli  insidiously  impair  the  constitution,  and  cause  per- 
manent ill-health,  and  premature  decay  and  death,  without  even 
a  suspicion  of  their  eoui-ce.  Persons  thus  chronically  poisoned 
fall  an  easy  prey  to  other  exciting  causes  of  disease,  intensified 
by  these  existing  agents  of  ill-health,  or  convalesce  with  great 
difficnlty.  t 

Or  again,  the  ground  air  may  convey  into  dwellings  the  active 
germs  of  diseases  wliich,  in  due  time,  produce  their  legitimate 
fruits-  There  is  reason  to  believe  that  typhoid  fever,  cholera, 
and  diarrhneal  diseases  may  be  introduced  from  tlie  soils  to  the 
interior  of  dwellings,  and  their  local  origin  escape  detection.  §  It 
is  evident,  therefore,  that  too  much  importance  cannot  be 
attached  to  those  measures  which  protect  dwellings  from  the 
evQ  effects  of  ground  air. 

*  "Bemarknble  teatimmij  «•  to  thapermettbUi^  of  the  ground,  and  of  the  foundation 
of  our  honsei,  hoa  been  giTon  b;  gas  emanations  into  hoiiws  wbich  bad  no  gas  laid  on. 
I  know  oases  where  persons  were  poisoned  imd  killed  by  gas,  whiob  hod  to  travel  for 
twenty  Feet  under  the  etreet,  and  then  through  the  foundations,  cellor-Tuults.  and 
llootinK  of  the  ground-floor  rooms."— Pktt EN kopkr,  op,  cit, 

{  "  I  Thus  our  heated  houses  ventilate  themselves  not  onlj  through  the  walls  bnt  also 
through  the  ground  on  which  tbe  honne  stands.  If  there  ii>  anj  gas  or  other  smell- 
ing substance  in  the  auiroundlng  ground  air.  they  will  enter  the  carrent  of  this  venti- 
lation. I  have  witnessed  a  case  in  Munich,  where  Dot  the  least  amell  of  gas  could  be 
clel«cted  in  the  street,  bat  a  great  quantity  of  gas  found  its  way  into  the  groimd-floor 
room  of  a  house  where  no  gas  was  laid  on."] — PErTENKOfEK.  np.  dl. 

t  ".  -  .  They  may  (lodgers  brought  in  by  ground  air),  without  betraying  their  pre- 
sence in  any  vray,  beoome  enemies,  or  aasooiate  themselves  with  other  injurious  ele- 
ments, and  increase  their  activity.  "—Pettenkopeb,  op.  fit. 

g  "  In  another  case  the  gas  (from  pipes  in  the  neighboring  ground)  peaetmted  into 
the  t>e8t  heated  room,  and  produced  an  illneas  of  its  inmBt«8,  which  was  taken  for 
ijphoid  fever."— Petteskopeh,  op.  eU. 


L 


S76  BTEPHEH  SMITH. — PLAirS   FOO   TUB 

2.  Ground  wtz^.^Petteiikofer,  who  first  called  atb 
the  sanitary  aspects  of  ground  water,  thus  tixplaina  the  ro^aning 
of  the  term  :  "  The  stratum,  or  surface  of  the  stratum  of  eanm- 
linn  of  purouH  ground,  accessible  and  observed  in  wtUbi  in  the 
opper  water  bearing  stratum  of  the  ground  in  any  locality."' 
Tit'  regards  this  saturation  surface  of  ground  water  as  due  to 
underground  lakes,  ponds,  or  streams  filled  in  with  drifted  Bci!; 
such  water  surface  being  covered  to  a  great-er  or  less  height,  aod 
on  which  covering  or  soil  jwople  live  and  cultivate  the  groiud. 
This  stratxini  of  ground  water  varies  very  mneli  in  different  sa- 
Bons,  depending  upon  the  amount  of  rain-fall,  evaporation,  ud 
other  conditions  affecting  soil  saturation.  With  its  rise  the  soil 
becomes  more  and  mure  saturated,  and  dampness  ensues ;  mttt 
its  i-ecession  the  sojl  becomes  more  dry.  And  aa  this  water-Una 
fluctuates,  so  the  amount  of  ground  air  varies,  penetrating  and 
filling  all  the  interstices  of  the  soil  as  the  water  reoi>d^  and 
again  escaping  into  the  oi)en  air  as  the  water  rises  to  the  sorfaoei 
The  ground  air  is  liable  to  Ijeconie  cliarged  with  deleh?riouB  gass 
emaniirliig  from  the  soil,  and  to  dischai^e  them  into  the  opea  air, 
to  thf  detriment  of  the  people  living  in  the  vicinity.f 

But  a  more  serious  danger  from  the  fluctuations  of  gronnd 
mater  results  from  the  liability  of  the  conveyance  of  the  gerinc 
of  disease  from  one  point  to  another.  It  is  now  welt  estahlislip.! 
tliat  cholera,  typlioid  fmer,  and  similar  diseases.  sj)read  widelv 
tluough  the  agency  of  the  ground  water,  the  infectious  dis- 
charges of  the  sick  being  Ihrown  u])on  tlie  ground.  The  ground 
water  acts  not  only  as  a  carrier  of  these  so-called  "ferments," 
but  is  itself  fcrnientabh'  under  certain  conditions,  and  thus  be- 
comes capable,  at  times,  of  enormously  increasing  the  amount  of 
infectious  materials. 

Tt  is  appanmt,  theii'fori-,  tliat  no  hospital  site  can  be  regarded 

•  Rfpm-t  on  EpiiUmie.  C7i"l-^r>i  to  llif  litntri.iii  Goremmtnt.  ete. 

f  "  III  a  |K>roua  noil  which  t;ani\j  allows  the  rise  imd  fall  of  the  water-line,  an  amoant 
at  aix  fmrlw  eutrancM  iinil  exit  equal  iu  volume  to  the  qu.intitj  of  water  which  occn- 
|iie,i  the  intiirsticf'  ot  the  enrth.  If  thfi  soii  is  iinpnre  from  cesspool  soakage  and 
other  Hewa){e  aNimiunt'f-ns,  the  air  drnwu  into  those  interstices,  aa  the  vrater-line 
fatln,  Irecomes  nuturnlly  loaded  with  the  rcHults  of  sewage  deco m position .  4a  the 
water-line  rises,  this  air  is  exjielled,  iitiil  adulterates  the  pure  atmosphere  abore.  If 
the  nren  is  inhabited,  much  of  this  finds  its  wnj  iiiHi  the  h.isenient  of  the  honspn  bnilt 
npnn  Rtii;L  a  foundation  (it  ticts  out  mure  c.iaily  there),  and  the  iDhabitautn  natarallj 
Buffor  from  the  olTeuU   of    foul  ^ur,"^Dii    Caui-kstk]!,  P.MU:  IlnMi,  SLitdIi,   ISTi 
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B  properly  adapted  to  the  constmction  of  residenwe  for  tin.'  sick. 
Rrhich  is  iiot  thoroughly  protected  against  the  evils  which  arise 
frova  a  soil  having  a  high  saturation  level.     At  no  season  of  tho 

ar  is  such  a  site  healthy.     Every  flurtaation  of  the  ground- 

■ater  has  its  attendant  sanitary  evils.     With  its  rise  bowel  atfec- 

tons  increase,  and  with  its  fall  malarial  poisons  are  developed.* 

I  Remedial  Measures. — Obviously  the  first  effort  should  be  to 

score  purity  of  soil.  All  sites  may  contain,  mised  with  the  soil 
r  collected  In  deposits  of  variable  extent,  animal  and  vegetable 

fitters  of  a  putrescible  nature,  which  may  give  off  very  delete- 
Hous  gases.  If  the  grounds  have  previously  been  used  for 
frarding  stock,  for  slaughtering,  or  for  any  offensive  trades  dis- 
'charging  liquid  refuse,  the  soil  is  liable. to  be  saturated  with 
l)utrescible  matters  which  will  render  the  ground  air  foul  and 
deleterious  to  the  occupant  of  the  dwelling  located  thereupon. 
Thei-e  may  also  be  unseen  deposits  of  organic  matters  which  will, 
if  allowed  to  remain,  impair  the  healthfulness  of  the  site. 

Great  care  should  therefore  be  exercised  in  securing  purity  of 
the  soil  of  the  entin?  area  under  control.  All  lotal  collections  of 
tilth  should  be  scrupulously  removed,  and  the  places  supplied  with 
i-arth,  free  from  organic  impurities,  and  largely  composed  of  sand. 

There  should  also  be  a  thorough  examination  as  to  the  exist- 
ence and  depth  of  the  stratum  of  waterbearing  soil,  and  the 
fluctuations  of  the  ground  water.  And  when  these  facts  are 
determined,  a  system  of  deep  drainage  should  be  perfected,  which 
should  effectually  prevent  ground  water  from  approaching  within 
at  least  six  feet  of  the  surface. 

But  our  efforts  to  protect  the  site  from  the  evils  of  ground 
air  and  ground  water  should  not  be  limited  to  the  measures 
suggested.  However  pure  the  subsoil  may  be,  the  ground  air 
may  bring  from  great  distances  and  from  great  depths  noxious 
gasus  and  discharge  thera  into  heated  basements,  or  into  the 
open  air  of  the  grounds.  Nor  will  the  subsoil  drains  always 
prove  adequate  to  convey  from  the  site  the  impurities  which 
they  may  contain.     The  drain  and  sewer  pipes  are  also  liable  to 


•  "  ThB  rise  of  Che  water-line  is  ftttendefi  by  oertoiin  evQs.     Typhoid  and  iU  niUod 

dineaaes  became  prevBlent,    but  as  tho   water-line  tiiHa  again  another  iwt  of   diseases 

beoome  prevalant  also ;  the  lntennitt«nt  olom— agno.   neuralgia,   ihenmatie  diaoiden 

^L — are  rite." — Dn.  CiRPENTKH,  PuUic  IJenlth,  Murch,  1H75. 
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allow  the  escape  of  tlieir  contents  into  the  soU^  or  to  1 
closed  that  the  sewer  gases  iienetrate  them,  and  thns  vetch  A 
basements  of  the  buildings,  or  the  open  air.* 

The  most  effective  method  of  protecting  the  hospital  fkgum 
these  dangers  is  by  a  systt^m  of  ground  ventilation  which  wi 
withdraw  constantly  from  the  soil  all  fool  air  and  ail  gases,  an 
discharge  them  at  such  a  distance  from  the  ground  as  to  prem 
their  retuni.  This  can  be  done  by  means  of  a  limited  shaft  whio 
communicjitwa  by  its  base  with  drain  pipes  and  condoits  leadiii 
to  all  parts  of  the  grounds  at  various  deptha.  This  shaft  may  1 
the  chimney  of  the  boiler  aJid  other  heating  apparatus  of  ll 
administration  buildings.  It  should  have  an  altitude  of  150  fa 
or  more,  and  being  the  most  conspicuous  ligure  on  the  gronnd 
it  should  be  monumental  in  ila  design  and  appearance.  Tl 
superficial  soil  conduits  should  be  very  porous  to  cD»ble  the  a 
to  enter  them  readily,  while  the  deeper  drains  should  be  esp 
ciaUy  laid  for  drainage.  If  these  soil  drains  are  properly  lai 
and  connected  with  the  heated  shaft,  the  air  and  gTunes  in  tl 
ground  wiU  be  forcibly  drawn  into  the  shaft,  and  dischar^ged  Ini 
the  free  air  far  above  the  huildings.  The  result  would  bellu 
instead  of  the  constant  escape  of  the  ground  air  Into  the  free  a 
of  the  grounds  and  into  the  baaenients  of  the  buUdinge,  the  tn 
fiir  would  be  drawn  into  the  gninnd  and  thence  escape  throiii; 
the  lieati'd  shal't.  The  ]iruL'esa  would  prove  to  be  one  of  constai 
purifh'ation  of  tlie  yoil. 

2.  SuKFACK  Grapixg  axd  Cl'ltivatiox. 

"  I  wish  the  large  grounds  surrounding  the  hospital  buildin; 
to  be  jn-operly  encloi^cd  by  iron  railings,  and  to  be  so  laid  oi 
and  jilanted  witli  tree:*  and  fiowers  as  to  afford  solace  to  the  sicl 
and  ln'  an  ornTneut  to  the  section  of  the  city  in  wliich  tl 
grounds  are  lociiied." — Jfr.  Hopkiiix'  Letter  in  the  Tr^istees. 

In  grading  and  cultivating  tlie  grounds,  our  aim  should  be  1 

•  ■■  It  the  suLaoil  is  ilr.iinc.l  Itv  bow.t  |ii]«-s.  niiiT  tlifi  latter  ore  not  veatilsled 
the  moat  yffideiit  mnnnpr.  niiothcr  evil  nlsn  nriscs.  The  sewem  which  were  perrioi 
nnd  allowed  lealt^^^e  into  the  sulwoil  of  hotli  nir  iinil  wiit^r,  which  passed  downward 
nte  now  «<>nlp(l  to  Homt  p^teut  |l>y  lliP  ri^c  nf  ■;rriiii|il  n-ateri.  nml  nil  aewer  gfasfs  fii 
their  w,-ii}'  into  the   houw's  lUrct't."— Du.  CARf  estkr,  /'i/WiV  lh-iHh,  March,  IST.y 
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jldd  to  their  beanty  and  healthfiilnesa.  Par  too  often  hospital 
jrounda  show  no  taete  in  their  cultivation  or  care,  and  the  im- 
pression wliich  we  receive  at  first  sight  is  repulsive.     But  a  plot 

Wot  ground  of  fourteen  acres  on  which  a  large  number  of  buildings 

[  approved  architectural  finish  are  grouped,  ought  to  he  so  laid 

Eont  and  cultivated  as  to  prove  inviting  and  atti-active  to  the  most 

Fordinary  visitor. 

In  selecting  the  site  of  a  hospital  we  give  preference  to  an  ex- 
posure or  inclination  of  the  grounds  towards  the  sun  at  mid-day, 
and  towards  that  point  of  the  compass  from  which  the  prevailing 
winds  arise.  We  thus  secure  the  influence  of  two  important 
elements  of  healthfulness  to  the  hospital — sunlight  and  heat,  and 
currents  of  wind.  When  the  natural  inclination  of  the  ground 
selected  is  not  in  the  required  direction,  much  may  be  accom- 
pUshed  in  improving  the  surface  inclination  by  judicious  grading. 
The  site  of  the  Johns  Hopkins'  Hospital  affords  an  opportunity 
of  overcoming  by  grading  natural  defects  in  the  inclination  of 
the  surface.  With  but  little  effort  and  small  expense  the  sar- 
faee  may  be  inclined  towards  the  south,  south-east,  and  west,  so 
as  to  expose  every  building  on  all  its  sides  to  the  sun  and  winds. 
In  the  cultivation  of  the  plot  the  ultimate  purpose  should  be 
to  secure  a  large  supply  of  vegetation,  and  especially  of  trees ; 
for  trees,  judiciously  selected  and  arranged,  are  not  more  essen- 
tial to  the  beauty  of  the  landscape  than  to  the  purity  of  the  au". 
Man  and  vegetation  are  the  complements  of  each  other  in  theii- 
effects  upon  the  surrounding  atmosphere.  "Plants,"  says 
Schacht,  "  imbibe  from  the  air  carbonic  acid  and  other  gaseous  or 
volatile  products  exhaled  by  animals,  developed  by  the  natural 
phenomena  of  decomposition.  On  the  other  hand,  the  vegetable 
pours  into  the  atmosphere  oxygen,  which  is  taken  up  by  animals 
and  appropriated  by  them.  The  tree,  by  means  of  its  leaves  and 
its  young  herbaceous  twigs,  presents  a  considerable  surface  for 
absorption  and  evaporation ;  it  abstracts  the  carbon  of  carbonic 
acid,  and  solidifies  it  in  wood  fecula,  and  a  multitude  of  other 
compounds.  The  result  is  tliat  a  forest  withdraws  from  the  air, 
by  its  great  absorbent  surface,  much  more  gas  than  meadows 
or  cultivated  fields,  and  exhales  proportionally  a  considerably 
greater  quantity  of  oxygen."  * 
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Again,  tlie  foliage  of  trees  has  the  power  of  absort)!! 
rendering  innoctious  poisonons  emanations  from  flie  earth.  1 
most  dangeroHs  marah  miasmfi  are  rpndered  hannlr»8  if  »  rh 
intervenea  between  the  resident  and  the  marsh. 

Finally,  trees  greatly  modify  the  tpmperatnre  and  humicli^ 
the  surrounding  air.  This  effect  is  produced  by  the  abtwrpt 
of  the  moisture  of  the  air  and  earth,  and  its  exhalation  from  i 
leaves.  Halea  states  that  a  sunflower  with  a  surface  of  S.i 
square  inches,  throws  off  20  to  24  ounces  aroirdopois  vr 
twelve  hours,  and  a  vine  with  twelve  sqnare  feet  of  folii 
exhales  at  the  rate  of  5  to  0  ounces  daily.  Bishop  Wate 
in  his  experiments  on  grasses,  estimated  that  an  orre  of  gr 
omits  into  the  atmospbere  6,400  quarts  of  water  in  twenty-f( 
lionrs.  As  this  exhalation  of  vapor  is  a  cooling  process,  and 
it  proceeds  more  rapidly  as  the  temperature  rises,  it  is  evid 
that  vegetation,  and  especially  shade  trees,  tend  powerfully 
equalize  the  temperature.  They  absorb  the  excessive  moist 
of  the  air,  and  again  give  off  clouds  of  vapor  nnder  the  stimii 
of  light  and  heat.  Marsh  says:  "The  evaporation  that  ct 
the  air,  diffuses  through  it  at  the  same  time  a  medium  wL 
powerfully  resists  the  escape  of  heat  from  the  earth  by  rw 
tion."  The  valoe  of  a  single  tree  for  these  purposea  bm^ 
gathered  from  the  estimate  made  of  th'-  amnnnt  of  foliao-p  on 
"Washington  Elm.  at  Ciimbridgc,  Masi*.,  viz.  :  7,0(>0,(K>0  lea 
exiHising  a  surface  of  2(X),000  square  feet,  or  about  live  acres 
foliage. 

As  cimservators  of  pure  air  over  the  grounds  on  which  a  \ 
manent  hospital  is  located,  shade  trees  are,  therefore,  invalual 
and  Hliotild  be  assiduously  cultivated.  In  their  s-.-lection  c 
sliould  be  taken  to  si-cure  a  lavgi;  varii'ty,  includintr  ever"Tw 
Tln'y  sliould  be  so  planted  as  most  elfectually  to  seixe  the  r 
posf  of  iritcrcejiliiig  foul  air,  of  supplying  needed  shade,  ami 
modifying  tciniieratun'.  Around  I  lie  entire  margin  of  the  crou 
they  shouhl  bi-so  s.-hrtrd  and  planted  as  to  effectually  rt 
the  air  which  cntei's  (he  gi'ounds  of  al!  im]»nnties.  In  the  In 
area  between  the  gi'ou]is  of  jiMvilions  on  the  northern  ; 
southern  jxirtions  of  tlm  grounds  they  should  lie  so  planted 
to  furnish  a  grove  which  wnuhl  thoroughly  purify  the  air  pas^ 
from  the  jiavilions  on  tli>'  south  to  those  on  the  north  si 
Between    the    pavilions    there    should    be  continuous   rows 
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shrubs,  sufficiently  high  to  intercept  the  possible  lateral  currents 
of  air. 

In  thua  advocating  a  large  supply  of  trees  we  do  not  propose 
to  create  a  shade  so  dense  as  to  render  the  grounds  damp.  It 
should  be  a  hxed  purpose  of  the  architect  that  no  part  of  the 
grounds  uncovered  by  buildings  shall  be  unsunned  and  unaired. 

Tlie  cultivation  of  flowers  sliould  be  an  important  feature  in 
the  management  of  the  grounds.  These  gardens  or  plots  may 
occupy  the  open  spaces  between  the  pavilions.  They  add  greatly 
to  the  beauty  of  the  scenery,  and  afford  great  pleasure  to  the 
sick. 

Fountains,  with  one  or  many  jets,  add  much  to  the  scenery, 
and,  if  numerous  enough,  tend  also  to  purify  the  air  by  washing 
out  the  floating  impurities. 


THE  GENERAL  HOSPITAL. 


1.  Capacity  of  Hospital  and  Distribution  op  the  Sick 
OVER  THE  Surface  Area. 


"It  is  my  wish  that  the  plan  thna  chosen  shall  be  one  which 
will  permit  symmetrical  additions  to  the  bnildings  which  will 
be  firat  constructed,  in  order  that  yon  may  nltimately  be  abla 
to  receive  four  hundred  patients," — Mr.    HopJcins'   Letter 
the  Trustees. 

In  this  statement  we  have  the  capacity  of  the  proposed  hoa-j 
pital  given,  when  fully  completed. 

Tlie  first  question  which  we  have  to  consider  is  the  proper  dis*! 
tribntion  of  the  sick  over  the  allotted  area,  so  as  by  syraraetricj " 
additions  to  accommodate,  finally,  the  requisite  number. 

Disfrihutinn  of  Sick  over  Surface  Area. — ^Two  important  piin-l 
ciples  in  hospital  construction  are  at  variance  in  the  considen 
tion  of  this  question. 

Ist.  On  the  aggregation  of  the  sicii  depends  economy  of  con-l 
strnetion  and  facility  of  administration.     The  more  compactly 
the  sick  are  arranged  the  less  house  apace  is  required ;  the  narsin; 
is  more  readily  supervised,  the  food  supplied  and  all  the  det« 
of  management  are  simplified  and  reduced  to  a  minimum  of  ( 
pense.     Thus  a  hospital  having  large  wards,  or  several  adjoin     _ 
wards,  requires  far  less  personnel  and  machinery  than  wards  otrW 
the  same  size  divided  or  in  separate  buildings.     It  follows  thafea 
the  crowding  of  patients  in  wards  and  the  aggregation  of  ware 
is  favorable  to  economy  and  efficiency  of  administration. 

2d.  But  this  aggregation  of  the  sick  tends  to  unheal  tlifnlnesa^ J 
and  thus  to  defeat  the  pui-pose  for  which  a  hospital  should  b 
constructed. 

It  is  a  well  settled  principle  in  sanitary  science,  that  beyond  a 
certain  given  number  of  square  feet  of  surface  or  gixjund  area,1 
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people  cannot  be  liealtlifully  aggregated  together.  French 
authorities  Hmit  the  number  to  81)  persons  per  acre,  while 
English  writers  allow  100  persons  per  acre.  And  especially  is 
this  true  of  the  sick.  The  morbid  products  constantly  excreted 
from  their  bodies,  as  from  the  skin  and  lungs,  poison  the  sur- 
rounding air,  and  render  the  immediate  neighborhood  of  the 
sick  unfit  for  the  residence  of  other  persons.  Not  only  is  the 
surface  area  immediately  around  the  sick  rendered  unwholesome, 
but  from  the  tendency  of  such  emanations  to  ascend,  the  area 
above  it  ia  contaminated  to  a  much  greater  extent. 

Again  there  are  many  varying  conditions  among  the  sick 
which  still  further  modify  the  rules  of  surface  distribution. 
Tliose  suffering  from  acute  diseases  requii'e  in  general  more 
separation  than  convalescents,  or  those  affected  with  chronic 
complaints ;  surgical  cases  require  larger  aivas  than  medicaT 
cases ;  specific  fevers  than  inllammations.  Thus  we  may  mul- 
tiply the  conditions  which  would  modify  any  fixed  rulfs  of  sur- 
face population  of  the  sick.  In  a  genei-al  hospital  all  these 
varj'ing  conditions  are  found,  and  due  con.'^idei-ation  must  be 
given  to  them  in  the  final  distribution  of  individual  diseases. 
Finally,  it  is  evident  that  the  limits  of  healthful  occupation  of 
surface  area  will  depend  upon  the  constancy  and  certainty  of 
the  renewal  of  the  air  about  the  sick.  It  is  possible  to  renew  the 
ah'  surrounding  an  individual  sick  person  so  constantly  and  per- 
fectly, that  neither  he  nor  his  immediate  neighbor  can  respire 
the  contaminated  air.  But  the  conditions  by  which  such  results 
coold  be  attained  would  be  expensive  and  complicated,  and 
would  require  the  most  watchful  supervision.  We  must,  tliere- 
fore,  attain  the  same  results  by  means  which  are  largely  self- 
operating  and  inexpensive. 

To  reconcile  these  conflicting  principles  and  secure  that  degree 
of  isolation  essential  to  the  protection  of  the  individual  patient, 
whatever  may  be  his  malady,  with  such  aggregation  aa  will  ren- 
der administration  effective,  we  must  combine  isolation  with  ven- 
tilation. 

The  distribution  of  the  sick  to  surface  area  was  very  thoroughly 
studied  by  the  ChiruTgicnl  Society  of  Paris,  and  the  conclusion 
reached  was,  that  every  hospital  should  ha\'e  a  space  of  clear 
gi-ound  of  not  less  than  5*1  feet  to  each  jatient.  This  would  give 
to  each  building  containing  80  patients  one  acre ;  or  in  other  words, 
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a  hospital  accommodating  that  number  of  patients  should  stand  1 
iu  the  centre  of  an  acre  of  ground.  The  proportional  area  was  to  J 
he  givater  as  the  number  of  patients  increased.  There  can  be  I 
no  doubt,  however,  that  for  permanent  healthfnlness  a  smaller  \ 
number  of  persona  to  the  acre  is  desirable,  for  we  thus  more  | 
effectually  secure  isolation.  Where  the  grounds  are  ample,  as  I 
in  the  present  case,  there  is  no  other  reason  why  the  number  I 
ehould  exceed  40  persons  to  the  acre  aa  a  general  average,  than  I 
that  which  grows  out  of  administration.  And  we  l>elieve  it  .1 
possible,  in  the  combination  and  constrnction  of  the  ward  and  ] 
administrative  buildings,  to  fix  upon  40  patients  to  the  acre  as 
the  basis  of  distribution  of  the  sick  to  surface  area. 


2.  The  Classes  of  Sick  to  be  received. 

"The  indigent  sick  of  this  city  and  its  environs,  without 
regard  to  sex,  age,  or  color,  who  may  require  surgical  or  medical 
treatment,  and  who  can  be  received  into  the  hospital  without 
peril  to  the  other  inmates  ;  and  the  poor  of  this  city  and  State, 
of  all  races,  who  are  stricken  down  by  any  casualty,  shall  be 
received  into  the  hospital,  without  charge,  for  such  periods  of 
time  and  under  such  regulations  as  you  may  prescribe.  It  will 
be  your  duty  to  make  such  division  of  the  sexes  and  patients 
among  tlie  several  wards  of  the  hospital  as  will  best  promote 
the  actual  usefulness  of  the  charity. 

"You  will  also  provide  for  the  reception  of  a  limited  number 
of  patients  who  are  able  to  make  compensation  for  the  room 
and  attention  they  may  require." — Mr.  Bbpkins'  Letter  to  tJie 
Trustees. 

' '  In  the  same  general  category  of  tilings  to  be  provided,  would  I 
be  included   suitable  appliances  for  promptly  and  efficiently  I 
caring  for  accident  cases,  so  numerous  in  a  large  city  ;  and  a 
dispensary   for  out-of-door  relief,  both  by  the   dispensing   of  | 
medicines  and  the  giving  of  medical  advice."— i/cWer  of  In- 
stTUction  of  Trustees. 

From  these  instructions  it  appears  that  all  classes  of  persona, 
and  all  forms  of  disease,  are  to  be  admitted  to  this  hospital,  , 
excepting  such  as  would  be  perilous  to  the  inmates.     This  latter  ■ 
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qualification  obviously  excludes  known  contagions  diseases,  as 
Bmall-pox,  scarlet  fever,  etc.  There  ia  also  no  exception  to  the 
social  condition  of  the  sick.  The  poor  and  the  rich  of  both 
sexes  and  of  all  ages  are  alike  to  be  received,  and  suitable  pro- 
vision lunst  be  made  for  them. 

The  questions  which  arise  under  this  head  for  onr  considera- 
tion relate  to  the  special  requirements  of  the  sick ;  first,  as 
regards  their  diseases ;  and,  second,  as  regards  their  social  con- 
dition. 

1.  ^^^lat  provision  shall  be  made  for  the  care  and  treatment  of 
the  great  variety  of  diseases  admissible  to  a  general  hospital  \ 
Shall  they  all  be  provided  with  the  same  conditions,  or  do  tliey 
require  to  be  claaslfied  and  grouped  according  to  their  pecu- 
liarities in  buildings  arranged  for  their  special  necessities  ? 
Heretofore  this  question  would  have  been  decided  in  favor  of 
entire  uniformity  in  the  provision  for  the  care  of  the  sick.  Dis- 
eases would  have  been  indiscriminately  intermingled  in  the  same 
wards  (excluding  known  contagious  affections),  even  to  the  ex- 
tent of  mixing  medical  with  surgical  cases,  typhus  and  typhoid 
fevei-s  with  chi-onic  diseases.  But  the  recent  advances  in 
our  knowledge  of  the  intimate  nature  of  contagion,  and  of  the 
infections  nature  of  many  diseases  hitherto  believed  to  be  simply 
inflammatory,  inevitably  leads  to  the  conclusion  that  genera! 
hospitals  must  hereafter  be  general  only  in  the  sense  of  admit- 
ting all  diseases,  but  must  be  special  in  their  methods  of  pro- 
viding for  individnal  group.s. 

There  can  be  no  doubt  that  that  hospital  will  soon  be  regarded 
as  best  arranged  and  managed  which  adapts  its  wards  to  the 
cure  of  special  diseases,  and  so  classifies  its  patients  that  each 
malady  has  its  appropriate  and  designated  wards.  The  policy 
of  mixing  patients  suffering  from  different  acute  diseases,  in  the 
same  ward,  is  wrong  in  theory  and  pernicious  in  practice.. 
There  are  certain  conditions  of  temperature,  isolation,  food, 
medicines,  nursing,  etc.,  which  ai-e  peculiar  to  individual  dis- 
eases, and  which  cannot  be  suitably  provided  in  the  aggre- 
gate. 

Nor  can  we  overlook  the  lesson  as  to  the  necessity  of  isolation 
of  many  classes  of  diseases  wliich  recent  studies  of  the  methods 
of  propagation  of  acute  affections  by  germs  is  teaching,  Tliough 
the  germ  theory  is  still  sub  j'lidice,  yet  so  many  important  fact.8 
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havt?  rec^>ntly  been  placed  on  record,  that  it  will  be  but  an  act  of  J 
prndence,  if  not  wisdom,  to  give  them  due  weight  in  hospital  I 
management.     By  the  (/erm  theory  we  understand  that  a  par-l 
ticle  of  an  infective  nature  may  be  emitted  from  the  sirk,  and  I 
give  rise  in  another  person  who  receives  it  to  a  disease,  if  nokf 
altogether  like  that  in  the  former,  quite  as  dangerous-     SnctlJ 
transference  may  take   plaee  through  the  medium  of  the   air,  1 
food,  water,  or  substances  nsed  abont  the  sick,  as  sponges,  I 
linen,  etc.     Formerly,  the  number  of  diseases  kno^vn  to  be  pro-  | 
pagated  by  a  specific  contagions  principle  was  limited  ;  i 
pox,  scarlet-fever,  measles,  etc.,  being  types.*    But  Ihip  list  liaal 
been  considerably  extended  lately,  and  at  the  present  lime  there  I 
are  such  evidences  that  a  much  larger  number  of  acute  diseasos  1 
tnust  be  included,  that  we  cannot  be  too  cautions  in  oar  hospital 
provisions  for  their  care.     There  is  now  no  doubt  that  the  blood 
of  persons  sick  of  various  acute  diseases  contains  microscopical 
oiganisms  which  do  not  exist  in  the  blood  of  those  in  health,  or 
of  those  suffering  from  chronic  maladies ;  and  those  organisms 
increase  and  diminish  as  such  diseases  increase  or  diminish  in 
severity.     If  these  so-called  gerras  produce  their  like,  as  do  ordivJ 
nary  seeds,  it  is  evident  that  all  diseases  which  propagate  ttiem 
selves  by  means  of  gcnns  should  be  classified  and  assigned  tafl 
special  wards,  with  as  much  care  as  we  should  small-pox  anj  | 
scarlet- fever.     Again,  we  have  to  consider  that  it  is  a  wolUl 
established  fact,  that  infective  emanations  from  persona  suCFi^l 
ing  from  many  acnte  diseases  not  only  ininriously  affect  other  fl 
patients,  but  that  they  infect  wai-d  furniture  and  the  materials  I 
of  which  the  ward  is  constructed.     We  would  not  presume  tal 
place  persons  sick  of  pneumonia  in  an  undeaned  ward  rt'centlyi 
occupied  by  persons  sick  of  small-pox,  for  we  know  that  the! 


"  "Under  the  nnmo  infectious  UUenHes  we  group  together  those  KSoctiatm  whidi  inM 
know,  or  at  least  believe,  mast  nriginate  throui^b  the  infection  of  the  ayntem  irith  c 
tain  peculiar  poiaonouB  mnttei^  and  which  ore  niaiulj  diatingnished  from  the  ordinarT' 
poisuna  by  the  fact  that  the;  osn  reproduvs  themselves  nuder  favoring  cunditjoiia  Vo  *a 
endlesi)  dogreo.  The  closaification  of  this  group  of  dideuKca  will,  of  conrse,  bo  modified 
from  tltne  to  time,  aocording  to  irhntever  theoiy  of  their  etiology  is  innintiuiiGd  ;  and 
yet  it  is  easy  to  foroaee  that  when  inreatigations  have  hcen  prosecuted  further  in  thw 
direction,  infcctioiui  diseiuea  will  be  found  to  occupy  a  for  wider  field  than  now  is  ocaa- 
moaly  giren  them,"— Libbbbxbibtkb,  InlToduoCtim  to  l/u  In/ccUowt  DiMoam,  te 
Ci/rU/p,  I'rnc.  Mfd. 
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germs  of  pmall-pox  are  stored  in  the  walla  and  larnittire  of  tha,t 
ward,  and  that  they  may  escape  again  into  tlio  air  and  infect 
any  susceptible  person.  The  same  remark  js  true  of  erysipelas. 
gangrene,  pyteuiia,  septicsemia,  typhus,  relapsing  fever,  and  w« 
know  not  how  many  other  acute  diseases.  It  follows,  therefore, 
that  in  making  permanent  provision  for  the  great  variety  of  dis- 
eases which  will  from  time  to  time  enter  a  general  hospital,  we 
must  be  able  to  group  them  so  as  to  prevent  one  class  from 
damaging  another. 

It  may  be  stated,  therefore,  as  a  "  general  principle  of  hospital 
hygiene,"  that  in  the  care  and  treatment  of  the  sick  in  a  general 
hospital  many  and  diverse  conditions  will  be  required.  As  we 
select  remedies  with  reference  to  the  special  requirements  of  indi- 
vidual diseases,  BO,  in  a  measure,  we  must  adapt  the  external 
conditions  of  the  sick  to  their  special  needs.  And  one  of  the 
special  needs  of  the  sick  is  that  the  ward  shall  be  adapted  to 
their  necessities.  One  disease  is  best  treated  in  the  open  air, 
another  in  a  tent,  and  a  third  in  a  dwelling.  One  i-ecovers  more 
readily  in  the  light,  another  in  darkness ;  one  requires  large 
Buperlicial  and  cubical  ai-ea,  another  requires  less.  To  group 
thcsL- widely  different  diseases  in  the  same  ward  and  subject  them 
to  the  same  conditions,  would  be  as  absui-d  as  to  give  them  all 
tho  same  remedies. 

Adopting  the  principle,  that,  in  order  to  make  suitable  provi- 
sion for  the  sick  admitted  to  a  general  hospital,  diseases  must  be 
daiisitied  accoixling  to  their  special  peculiarities,  and  isolated, 
we  have  next  to  inquire  as  to  the  proper  classification  of  diseases 
for  this  pui"pose.  The  principle  of  classification  sliould,  as  already 
noticed,  be  the  same  as  that  which  governs  in  the  class! Hcation 
of  the  diseases  of  special  hospitals  for  contagious  maladies,  viz., 
the  conUtglous  and  infecUm  nature  of  the  several  diseases.* 
It  is  true  that  we  cannot  classify  all  diseases  with  absolute  pre- 


'  .  .  .  the  ooDTictlon  is  mowing-  atron^r  that,  in  the  iiiTnitimtioD  of  dUeamx, 
.  .  .  the  idea  of  caniialit;  repienents  the  luit  point  to  bs  reached,  txiA  uuconlliiglf 
the  most  KDientiGc  rule  of  cloaaiHcation  miict  i«(er  to  cnniieii,  i.e.,  must  he  elujugieai. 

"  The  nioHt  KiivuDced  [HHiitJOD  rencbeil  thua  far  ie  the  one  now  held  with  regard  Ui  the 
et[olog7  of  infeotioua  diseBHOB.  This  i^up  reatd  npriD  an  etiolngicul  basis,  imd  thcro  i« 
Hcaroelj  unj  diffeienoe  of  opinion  teapectiag  its  T&loe,  kb  the  best  ultimate  foDndation 
For  oksalQcutioD  in  theae  dueatea.'' — LiKBEBMKiaTBB,  Iidroduettm  In  Jn/ceCieut  Dit- 
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cisiuii  Oil  this  basis  as  we  can  small-pox.  scarlet-fever,  measles  ; 
yet  enough  is  now  known  of  the  infectious  properties  of  large 
numbers  of  the  diseases,  both  medical  and  surgical,  of  a  general 
hospital  to  prove  tliat  the  time  has  arrived  when  such  classifica- 
tion must  be  recognized  as  the  guiding  principle  in  the  distribu- 
tiou  of  the  sick  in  wards. 

In  the  first  place,  the  sick  must  be  grouped  according  to 
the  conditions  of  sex,  age,  color,  etc. 

Sex. — There  should  be  two  groups  of  wards  for  the  purpose  of 
completely  isolating  the  sexes,  viz.,  northern  and  southern. 

Age. — One  or  more  wards  in  each  group  must  be  set  apart  for 
children. 

Color. — Separate  wards  can  be  assigned  to  persons  of  color  in 
each  group,  if  it  is  found  necessary. 

Pay  Patients. — One  or  two  wards  in  each  group  may  be  ar- 
ranged for  those  who  pay,  and  who,  on  that  account,  expect  and 
are  entitled  to  more  care  and  attention  than  ordinary  charity- 
patients.  Such  persons  require  isolation,  and  many  of  the  com- 
forts and  conveniences  of  home.  The  interior  arrangements  of 
pavilions  devoted  to  this  class  should  make  it  convenient  for 
family  friends  to  remain  with  and  take  care  of  the  sick,  and 
enjoy  the  privacy  of  home  life. 

It  would  at  first  appear  that  diseases  might  be  grouped  in 
accordance  with  the  present  classification  in  raortiUity  returns, 
which,  to  some  extent,  recognize  etiology  as  the  basis  of  classifi- 
cation, but  practically  such  division  would  not  atTomplish  the 
purpose.  The  following  scheme  would  be  more  nearly  in  accord- 
ance with  our  present  knowledge  of  the  requirements  of  each 
group. 

\fit  Grovp. — Gangrene  and  sloughing,  erysipelas,  pysemia, 
septicjeniia.  These  diseases  are  intensely  infective,  and  require 
isolation,  with  large  areas  of  superficial  and  cubical  space, 

2(i  Group. — Diseases  attended  with  much  suppui-ation,  fevers, 
etc.,  but  not  complicated  with  the  preceding  conditions.  These 
affections  are  less  infective,  but  require  isolation. 

3d!  Growp.— Acute  medical  and  surgical  diseases,  having  but 
slight  if  any  infective  properties. 

Ath  Group. — Chronic  non- infective  diseases,  convalescents,, 
etc. 

Out-door  Department. — The  department  devoted  to  out-door 
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relief  and  practice  should  be  connected  with,  and  be  provided  in, 
the  buildings  devoted  to  tlie  instruction  of  medical  classes.  The 
''Pathological  Building"  or  laboratory  (so  called  on  the  plan) 
should  have  its  northern,  basement  portion  provided  with  rooms 
to  accommodate  the  out-door  poor  service.  Access  would  be 
directly  from  the  street. 


in. 

BUILBINGS  ADAPTED    FOR  THE   CARE    AND    T] 
MENT  OF  THE  SICK  OF  A  GENERAL  HOSPITAIfc 


"  It  is  my  wiah  that  the  plau  thus  chosen    .      .  shall  [ 

vide  fora  hospital  which  shall,  in  oonstniction  and  arrangi^meDt, 
fompare  favorably  with  any  oth«r  institution  of  like  chanurta* 
is  this  country  or  in  Europe. " — Mr.  Hopkini"  LuiUer  to  Trusteet, 

"  It  will  readily  occur  to  you  that  thf  subject  most  prominait 
at  this  day  in  tlie  professional  consideration  of  the  Hospital 
question  as  applicable  to  cities,  ia  the  choice  between  the  pavilion 
(iysU-m,  wliicli  admits  buildinj^  of  two  or  more  stories  in  height, 
ppmianently  constructed,  of  which  the  Herliert  Hospital  iu  Eng- 
luml  and  si-veral  in  this  country  may  be  considered  good  modem 
types  ;  and  the  barrack  system  of  one-story  stnictures,  destmcti- 
bU>  In  wliole  or  in  part,  whiuh  were  so  saccessfolly  used  in  Uta 
late  war.  tmt  of  which  no  exti^nsive  and  prominent  example  is 
now  in  operation.  In  di ■termini iij;  the  claims  of  these  systems 
res|ieclivcly,  as  applicable  to  us,  careful  n-gard  should  be  had  to 
the  chai-ciiier  of  the  piitieuts  intended  to  be  the  subjects  of  ow 
narwinfi.  so  as  to  avoid  tlie  error  of  bnilding  an  institution  which 
sUall  i)rove  to  not  nipct  thi'  reqnin'ments  demanded  in  the  care 
and  cure  of  women  and  eiiildren.  and  the  generally  enfeebled 
inhal)itants  of  the  wholtrred  lanes  and  alleys  of  a  city,  however 
mueli  such  a  strui-ture  may  tiave  been  a  success  when  applied  to 
the  usi's  i)f  hardy  men  in  the  field.  We  presume  there  must  be 
some  j;eniT.il  principles  of  hospital  hygiene  and  of  hospital  treat- 
ment fixed  and  immutable  in  their  cliai-Jieter,  the  discovery  and 
proof  oC  njiich  are  tlm  result  of  close  careful  n-corded  observation 
and  judgment.  If  these  jjrincijih's  can  be  best  applied  thi-ough 
tlie  agi-ncy  of  the  pavilion  system,  we  wish  to  adopt  that ;  if  by 
the  iian-Jick  system,  then  \wv.  will  iivuil  ourselves  of  that  form  of 
i-oiisti'ui.-tion  ;  and  if  tlie  true  rule  for  our  guidance  shall  be 
foun.l  in  the  good  featnies  of  each,  and  the  combining  of  them 
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I  all  into  a  harnionioua  middle  course,  then  we  desire  to  make 
J  that  selection  and  combination." — Letter  of  Instruction  of  Trus- 
\  tees. 

In  providing  a  residence  for  a  sick  person  with  a  view  to  his 
prompt  restoration  to  health,  our  first  and  chief  concern  would 
be  to  secure  him  an  unfailing  supply  of  pure  and  properly- 
tempered  air.  Whatever  other  provision  be  made  for  his  care 
and  treatment,  to  the  wholesoraeness  of  the  air  he  bi-eathed 
we  sliould  attach  chief  importance.  For  pure  air  is  tbe  best 
restorative  in  all  forms  of  disease  which  human  agency  can  pro- 
vide, while  impure  air  will  destroy  health  and  life  in  spite  of 
every  means  which  we  may  devise  and  provide.*  Simple  and 
self-evident  as  ia  the  proposition  that  the  sick  must  have  pure 
air  in  order  to  prompt  recovery,  we  are  strangely  liable  to  allow 
it  to  lose  much  of  its  force  when  applied  to  the  aggregations  of 
sick  persons  forming  a  hospital.  Witli  infinite  care  and  patience 
we  select  the  residence  of  a  single  invalid,  with  a  view  to  secure 
pure  air,  sunlight,  isolation  from  other  sick  persons,  and  every 
condition  essential  to  health  ;  yet  when  we  make  provision  for 
large  numbers  of  sick  in  one  residence,  we  are  not  sufficiently 
alive  to  the  fact  that  we  have  increased  tlie  ratio  of  the  import- 
ance of  these  conditions  by  the  number  of  sick  to  be  cared  for. 

Impressed  with  these  facta  as  perhaps  no  other  person  ever 
lias  been,  Miss  Nightingale,  in  tlie  following  concise  and  em- 
phatic language,  thus  defines  what  she  understands  by  a  hospital 
pavilion ; 

•'  By  a  hospital  pavilion  is  meant  a  detached  block  of  build- 
ings, capable  of  containing  the  largest  number  of  beds  that  cau 
be  [ilaced  safely  in  it,  together  with  suitable  nurses'  rooms,  ward 
sculleries,  lavatories,  baths,  water-closets,  all  complete,  propor- 
tioned to  the  number  of  sick,  and  quite  unconnected  with  any 
other  pavilions  of  which  the  hospital  may  consist,  or  with  the 
general  administrative  offices,  except  by  light  airy  passages  or 
corridors.  The  pavilion  is  indeid  a  sepamte  detached  hospital, 
which  has,  or  ought  to  have,  as  little  connection  In  its  ventilation 
with  any  other  part  of  the  hospital,  as  if  it  were  really  a  separate 

*"  Id  modem  hygiene  nothing  ii  more  ooncliuivcl^  e«t>abliBbed  tbui  the  fftct  thkl 
cilinted  utmosphcnn  in  ouidwelUngB  and  their  BnTToundiiif;!  «»  tbemorthuitfiilof  all 
-iKirped  of  diBBnae,"— UtoilT  Uris.   LvoN   PLAVi'Am. 


STEPHEN   SMITH. — PLANS   FOB  THE 

establishment  miles  away.  The  essential  features  of  the  paviliuii 
construction  is  that  of  breaking  up  hospitals  of  any  size  into  a 
number  of  separate  detached  parts,  having  a  common  adminis- 
tration, but  nothing  else  in  common.  And  the  object  sought  is 
that  the  atmosphere  of  no  one  pavilion  or  ward  should  diffuse 
itself  to  any  other  pavilion  or  ward,  but  should  escape  into  the 
open  air  as  speedily  as  possible,  while  its  place  is  supplied  by 
the  purest  obtainable  ah*  from  the  outside."  " 

If  there  be  "some  general  principles  of  hospital  hygiene  and 
of  hospital  treatment,  fixed  and  immutable  in  their  character, 
the  discovery  and  proof  of  which  are  the  result  of  close  careful 
recorded  observation  and  judgment,"  those  principles  are  era- 
bodied  in  the  preceding  statement.  In  this  definition  of  a  pavil- 
ion we  have  set  forth  the  true  principles  of  hospital  construction. 
Every  hospital  building  devoted  to  the  sick,  whatever  maladies 
they  may  suffer  from,  should  secure  the  conditions  and  the 
results  set  forth  in  this  description.  It  wC!  be  noticed, 
however,  that  no  particular  form  of  structure  is  here  described. 
The  pavilion  may  therefore  be  a  tent,  or  a  barrack ;  it  may  have 
one  or  many  stories.  Adopting  the  principles  so  concisely  stated 
in  this  definition,  there  is  great  latitude  for  the  exercise  of  judg- 
ment in  their  application  to  the  buildings  of  a  general  hospital, 
as  is  illustrated  by  the  variety  of  plans  adopted  by  modem  hos- 
pital architects.  It  would  be  unprofitable  to  discuss  the  merits 
and  demerits  of  these  plans  in  this  connection,  and  we  proceed 
to  consider  the  special  application  of  the  principles  of  a  hospital 
pavilion  to  the  proposed  general  hospital. 

In  the  preceding  sections  we  have  arrived  at  two  conclusions. 
which  have  an  important  bearing  upon  the  provisions  to  be 
made  for  the  sick.  The  first  is,  that  in  the  distribution  of 
patients  there  shall  be  a  minimum  number  per  acre  ;  and  the 
second  is,  that  the  sick  shall  be  classified,  not  only  according 
to  sex,  age,  and  their  social  condition,  but  also  according  to 
their  diseases.  It  is  evident  that  in  applying  these  principles 
we  are  limited  on  the  one  hand  to  a  given  population  per  acre, 
and  on  the  other  that  we  require  the  largest  possible  number  of 
wards,  and  the  largest  amount  of  ward  space.  Both  of  these 
conditions  may  be  fully  secured,  however,  by  adopting  a  system 


I 
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if  pavilions  which,  while  it  answers  every  requirement,  will 
"rait  of  Bach  contraction  or  expansion  as  the  exigencies  of 
le  service  may  demand.  The  system  contemplates  a  series  of 
imporary  and  of  permam.'nt  pavilions,  of  such  number  and 
,pacity,  and  so  constructed,  aiTanged  and  distributed,  as  to 
ly  meet  all  the  conditions,  and  secure  all  the  results  proposed, 
'o  the  consideration  of  these  two  classes  of  structures  we  now 
■oceed, 

TiffiipoTary  PaB/i/on*.— Temporary  pavilions  are  buildings  of 
cheap  construction,  designed  for  temporary  purposes  and  fre- 
quent renewal.  They  are  adapted  for  those  diseases  which  are 
most  liable  to  infect  the  materials  of  the  ward,  and  thus  render 
it  unfit  for  occupation.  Hence  the  necessity  of  the  frequent 
lenewal  of  these  structures. 

The  simplest  and  least  expensive  structure  yet  devised  for  the 
eare  of  the  sick  is  the  tent.  And  humble  as  is  snch  a  ward  the 
results  wliich  follow  the  ti-eatraent  of  the  most  dangerous  acci- 
dents witliin  them  are  far  more  favorable  than  those  which  are 
given  by  the  more  pretentious  permanent  hospitals.  The  tent  is 
susceptible  of  being  converted  into  a  mere  shade  for  protection 
from  the  direct  rays  of  the  sun,*  and  of  being  inclosed  so  as  to 
be  adapted  to  the  most  rigorous  winter.  Tlie  tent  admits  also  of 
the  most  thorough  ventilation,  both  in  summer  and  wiuter.f 


*  tt  in  thia  o]>en  oii  condition  at  a  tout  thnl  renders  it  bo  Tuluable  in  the  treatment  of 
dlieaaeH  attended  by  blood -poiBooing.  An  eminent  enrgeon  has  said  that  the  moat  »no- 
OMsful  treatment  of  pyemia  was  in  the  open  air.  under  the  xhade  of  d  tree, 

f  "  If  moat  BatiBfactorj  resnlta  havt  followed  the  treatment  of  the  wounded  and  Bick 
in  tent  hoapitala,  it  hu  been  principally  becsuee  they  are  more  coiDplelcly  capable  Uian 
any  other  hoepitals  of  n  oonBtant  and  natnral  ventilation.  Formed  of  a  ti«Buo  perme- 
able to  air  and  gasee,  the  vitiated  ait  within  them  is  confitantly  passing  out,  and  in  con- 
•tently  being  renewed  by  freah  nir  which  entera,  not  only  throngh  certain  opening!,  bat 
pawefl  freely  through  the  network  of  the  covering  itiielf.  During  a  considerable  portion 
of  the  year  the  doors  may  be  opened,  and  the  wfllU  of  the  tent  so  raised  a*  to  enable 
tiie  putiente  to  pass  mnny  bourn  of  eaoh  day  in  the  open  air.  In  the  colder  season, 
trheo  it  may  be  neoesBary  to  wnrm  the  tentA,  the  air  within  them  may  bo  maintained 
aven  more  constantly  pure ;  since,  whonever  the  temperature  of  the  air  within  a  tent  is 
raised  to  a  degree  above  that  of  the  air  without,  the  air  within  the  tent  begins  to  SBcape, 
or  nther  is  forced  into  the  aurroundlng  atmosphere,  from  which,  in  turn,  it  is  neoes- 
sarily  reneweil;  and  the  rapidity  of  tbe  ontgoing  and  incoming  currentt!  of  air  will 
inari;as«  with  the  diiference  exiiiling  between  the  teinpeiature  within  the  tent  and  Iha 
temjieratnte  of  the  atmosphcro  at  large.  In  my  opinion,  where  the  diiference  between 
the  iiiltrior  and  the  exterior  tcm|>crBture  is  from  !iO''  to  00~  Fah.,  moat  of  the  vitiated 
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Tlie  tent  may  be  a  pavilion  erected  npon  pennanent  foandatioas 
with  a  permanent  roof,  and  thus  yield  the  advantages  of  a  teia- 
porary  striieture  as  far  as  the  health  of  the  inmates  is  concerned, 
and  of  a  pennanent  etnictnre  so  far  as  affects  the  administration.* 
The  class  of  cases  to  be  admitted  to  the  tent  are  included  in  the 
first  group.  These  diseases,  being  highly  infectious  and  fre- 
quently extremely  offensive,  require  large  areas  of  snperfioial 
space  and  the  most  ample  snpply  of  pure  air.  The  superficial 
area  per  bed  should  be  three  or  four  times  that  devoted  to  ordi- 
nary patients. 

Wooden  pavilions,  or  "barracks,"  are,  next  to  tents,  the  least 
expensive  structures.  Though  designed  for  temporary  purposes, 
they  have  all  the  essential  features  of  permanent  buildings  except 
in  material.  In  constroctton  they  should  have  the  dimensiutia 
and  general  internal  aiTangements  of  the  permanent  pavilions. 

Periaaneni  PamUons. — ^There  are  two  general  plans  of  coa- 
Btructing  the  permanent  pavilions  of  a  general  hospital,  to  which 
alln.sion  should  be  made.  Tlie  first  ])lan  is  that  of  aggregation 
of  wards  in  buildings  of  several  stories ;  the  second  is  that  of 

•ir  posaei  out  through  Che  tissue  of  the  tent.  However  this  ma;  be.  it  is  aertaiii  tlist 
ftt  our  ambuluace,  where  we  maintAinett  a  constant  temperature  of  about  (tO'  Pah.  night 
mnd  da;— when  we  had  fuel— the  atmoHphere  within  the  tcnlA  Beemeii  t«  grow  purer  na 
the  weather  became  severe.  Never  at  ao;  timp  n*as  a  persiBtenC  odor  to  be  perceived  in 
the  t*nt«,  ejcept  that  ot  tobacco  gmoko;  imd  it  may  be  interesting  to  observe,  that 
while  this  odor  clun^;  to  the  teul«  during  the  mild  days  of  the  winter,  it  rapidi;  escaped 
whenever  the  weather  wns  froBty.  I  believe  the  grcateal  advantage,  from  a  B»iiit«T 
point  of  view,  to  be  derived  from  the  t^ueraJ  u»e  of  teats  in  the  hospitalitation  of  tbtt 
siok  and  wounded,  depends  upon  the  fatality  with  which  the  atmosphere  within  Uieta 
may  be  kept  pure  and  wholejiome.  and  the  common  results  of  orerurowding  avoided. 
Anotiiet  very  probable  oause  of  the  excellent  results  obtained  in  tents,  nuvy  be  attli- 
hnted  to  the  circumstance  of  their  oocupante  being  constantly  more  or  less  exposed  to 
the  InQuences  of  direct  light.  When  the  sick  are  treated  in  the  open  lur.  the  inHiienoe 
of  light  upon  them  must  be  very  considerable.  How  important  a  factor  tbU  agent  roMy 
be,  among  the  several  known  to  be  indispeneable  in  order  to  have  the  best  sou itarjr  con- 
dition, it  is  difficult  to  say.  We  know,  however,  that  without  light  the  maintenanca  of 
health  for  any  considerable  time  is  impossible,  and  that  its  invigorating  effects  npOD 
Orgauic  life  in  general  bear  a  constant  rehitiou  to  the  directness  or  Indirectnesn  with 
which  the  light  may  reach  it.  If  it  be  true  that  the  light  within  a  tent  is  not  nt  vxj 
time,  strictly  speaking,  direct  sunlight,  the  tight  within  a  white  ootton  tent  not  cmly  !• 
in  great  part  direct  light,  hut  the  light  is  stronger — the  teut  being  in  the  gnnshine — 
than  it  generally  is  in  aiiy  room  receiving  Its  light  indirectly,  and  by  lefteotion,  as  neii^ 
— Db.  Cranb.  Hiitory  of  thf  Aincrienn  Aa^uliiiiBe. 
'  For  details,  see  liutiiry  of  the  Anierimn  Ambolanee.  etc,  by  TnotLva  W.  Etahb, 
IC.D.,  Loudon,  1873;  also  7'eid  IIii»pilaU,  by  J.  Fobteb  Jkskiss,  U.D.,  lij74. 
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SfgR'galion,  or  the  entire  separation  of  wards  ;  eacii  ward  bt-ing 
a  hospital  paviliou  of  one  story,  with  all  the  acoesaories  detaih^d 
by  Miss  Nightingale-  The  objects  sought  to  be  attained  by  the 
first  method  are  economy  of  construction,  and  facility  of  admin- 
istration. But  Buch  aggregation  of  wards  always  implies  many 
things  in  common,  as  stair-  and  liall-waya,  dining-rooms,  day 
rooms,  and  even  attendants,  and  these  conditions  must  resnlt  in 
a  community  of  atmosphere  among  wards  and  rooms  nnder  thii 
same  roof.  The  second  plan  is  designed  to  render  the  isolation  of 
the  sick  from  all  sourres  of  foul  air  complete  and  effei^tive.  It  sacri- 
fices economy  if  there  is  economy  in  the  construction  and  man- 
agement of  two  or  more  stories  of  wards  to  the  highest  interests 
of  the  patient.*  He  is  not  only  to  he  separated  from  the  air  of 
the  administrative  buildings,  but  as  far  as  possible,  also,  from 
the  air  which  has  been  contaminated  by  other  sick  persons. 

While  we  do  not  doubt  that  the  wai-ds  of  pavilions  of  more 
than  one  story  may,  by  their  construction  and  management,  be 
preserved  in  a  fair  state  of  healthfulness,  especially  if  the  stair- 
ways are  external  to  the  building,  yet  we  are  persuaded  that 
the  lialiilitiea  incarred  by  increasing  the  population  to  surface 
area  are  eo  manifold  as  t*  render  it  very  unwise  to  construct  two 
or  more  stories  of  wards  for  a  permanent  hospital.  Nor  do  we 
believe  that  pavilions  of  more  tlian  one  story  of  wards  are  more 
economical  in  construction  and  management.  The  imposing 
style  of  architecture  which  tliey  are  supposed  to  require  renders 
the  buildings  extremely  expensive,  while  the  labor  of  ascending 
stairways  is  most  exhausting.  Bnt  even  if  they  were  less  ex- 
pensive in  every  respect  than  one-story  pavilions,  but  in  any 
degree  less  healthful  for  the  sick,  the  latter  should  be  preferred, f 
The  onl}'  plausible  reason  urged  in  favor  of  multiple  stories  of 
wards  is  the  want  of  adequate  ground  space,  as  in  the  location  of 
hospitals  in  the  bailt-up  portions  of  cities.     Bnt  it  is  question- 


*  "The  mode  of  constrncbion  in  honpit&ls  in,  it  is  preaiuned,  to  be  dotermincd  hj  thnt 
which  is  best  for  the  recovory  of  the  tick.  If  any  other  ooanicicmUon  is  tnkpii.  "urh  or 
inch  •  perceDtnge  of  mortaJit?  is  to  be  aucriflced  to  that  other  ooiuidernliun " — Mt^a 
NiaiiTmoAi.s.  op.  '■.it. 

f  "The  objeotioii  hbdoIIj  ni^d  in  that  hoapitalB  in  two  floora  cost  more  than  io 
three  ur  more  floors.  But  I  sufamit  thnt  this  is  not  thn  question  Itcfore  u«,  vrhtoh  la 
bow  to  cotutTDot  a  hoapitol  with  the  requisite  facilities  for  ventilatiou,  wlminlBtratiuii, 
numing.  nnd  health. "—Miss  SionriKOALE.  nji.  dl. 
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able  wlietlier  even    that  excuse  will  nmch  loiigtr  avail ;    all 
modem  scientific  inquiries  into  tlie  conditions  under  which  the  j 
sick  recover,  tends  to  prove  that  hospital  sites  should  be  selected  ] 
where  there  is  ample  area,  and  lience  in  suburban  i-ather  tlian  in  J 
urban  districts. 

In  the  present  instance,  from  every  point  of  view,  we  can  but  I 
regard  tlie  question  as  settled  in  favor  of  permanent  pavilions  of 
one  story  of  wards.*  On  this  plan  diseases  may  be  classified 
and  isolated  to  the  greatest  advantage,  and  those  symmetrical 
additions  can  economically  be  made  to  the  buildings  which  will 
eventually  give  the  hospital  the  required  capacity.  If,  however, 
buildings  containing  more  than  one  story  of  wards  are  erected, 
they  should  be  occupied  by  those  eick  of  non-infective  chronic 
diseases,  and  by  convalescents. 

Adopting  the  plan  of  one-story  pavilions  we  proceed  to  con-  j 
sider  the  details  of  their  arrangement  and  construction.  The  I 
general  features  of  the  best  constructed  pavilions  are  now  so  j 
well  established  that  it  will  be  necessary  to  enter  into  details  only  1 
80  far  as  to  render  the  special  features  of  tbese  individual  stmc-  ■ 
tares  apparent.  They  may  all  be  constructed  on  the  same  plan, 
with  such  internal  moditications  as  will  adapt  them  to  particular  1 
or  specific  purposes. 

ArcJiitectural  Features.— Xs  pei-manent  pavilions  are  erected  I 
with  a  view  to  no  other  renewal  than  perhaps  the  interior  wall,  j 
it  is  important  that  they  should  be  so  constructed  as  to  allow  o£  I 
as  little  accumulation  of  lilth  as  possible,  and  to  admit  of  tha  ] 
most  thorough  cleansing.  The  architectural  designs  of  the  ex- 
terior of  the  pavilion  must  be  lai^ely  left  to  the  good  tiiste  and  I 
judgment  of  the  architect.  To  what  extent  it  is  wise  to  lavish  C 
money  in  mere  ornamentation  of  the  exterior  of  the  wai-ds,  those  I 
charged  with  the  responsibility  of  the  expenditure  of  funds  must  I 
determine.  We  can  only  aclvise  that  nothing  in  the  arrange- 
ments of  the  exterior  should  be  allowed  to  interfere  with  the  I 


■  "  The  most  healthy  hospitals  have  been  those  on  one  floor  011I7." — HiBB  Hl^oT-  I 
IROALB,  op.  at. 

"...     It  may  be  aooepted  as  o  rale  that,  an  far  as  the  Hick  are  ooncemrf,  th^  ' 
would  be  better  placed  in  wardn  all  on  one  Hoor,  opening  out  of  a  coromon  corridor ; 
and  if  land  is  cheap,  and  the  site  fairly  level,  it  is  probable  that  sach  an  armngemant 
might  be  more  economical  than  building  two-atory  bnildiujfs." — Oapt.  DouolasGju> 
TON,  Coiutracti'm  of  U-tptliili.     London. 
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^  largest  possible  exposure  of  the  wards  to  the  sun  and  air.*  But 
we  must  assert  in  the  strongest  terras  that  the  interior  of  the 
ward  shall  be  finished  without  ornamentation.  There  should  be 
no  jutting  cornii^ea,  no  projecting  casings  ;  in  a  word  no  surface 
which,  by  its  position  and  construction,  naturally  collects  and 
retains  filth.  To  this  general  statement  we  may  add,  that  what- 
ever materials  are  selected  it  should  be  borne  in  mind  that  the 
interior  surfaces  whether  of  the  wall,  the  floor,  the  ceiling,  or 
the  furniture,  will  require  frequent  cleansing  by  ruhbirtff  to  se- 
cure freedom  from  accumulating  organic  matters.  No  substance 
should,  therefore,  be  employed  which  is  not  siisceptible  o£  cleans- 
ing by  thorough  rubbing,  t 

Dimensions. — Ttie  form  of  the  pavilion  shonld  be  that  of  a 
parallelogram,  its  width  not  exceeding  30  feet,  and  its  length 
varying  with  the  number  of  patients  to  be  accommodati'd.  We 
should  adopt  as  a  standard  for  the  distribution  of  the  sick  20 
patients  to  the  ward.  There  should  be  two  rows  of  beds,  and 
each  bed  should  have  8  feet  of  wall  space.  Tliis  would  give  120 
feet  of  superficial  apace  to  each  patient,  including  one  window, 
4  feet  in  width.  Each  patient  should  have  about  3,000  cubic 
feet  of  air  space.  The  dimensions  of  the  ward  proper  based  on 
these  figiii-es  would  be  as  follows:  I^mgth,  80  feet;  width,  30 
feet ;  height,  16  feet,  Each  bi'd  would  stand  in  a  space  8  feet  in 
width  and  15  feet  in  length — removed  2  or  3  feet  from  the  wall, 
aud  separated  from  the  foot  of  the  nearest  bed  on  the  opposite 
side  by  at  least  12  feet. 

These  details  can  be  modified  to  meet  every  contingency.     In 


*  ''Hitherto  wo  have  stuiiied  too  oidusivcly  orohitecCaral  effect,  and  in  ohf  zenl  ta 
Tie  with  other  public  buildiogB  have  lost  night  of  the  hnmhle,  hut  sncrcd  purpose  to 
wliiuh  a  hospital  ia  dedicated.  If  richly  earred  work,  fanciful  windowa,  imposing 
towers,  etc. .  were  eBwmtin]  elements  iQ  the  BUHieFeftil  treatment  of  the  aiuk,  the  former 
■tjle  of  honjiital  architecture  would  ordinnrily  fulfil  the  purposes  of  life  saving.  But 
when  we  recall  the  tact  that  the  largest  snucena  in  the  treatment  of  the  most  dimger- 
ons  and  fatal  forma  of  diiieaHe  ia  in  the  simple  tent  on  the  open  Bcld,  wo  full;  realize  haw 
v»ia,  Indeed  how  criminal,  is  the  expenditure  of  money  in  efforts  at  mere  orchitec- 
taml  extravagance."— /Vinnptef  of  IIi»pital  Conttruclion,  by  the  AVTHOR. 

t  "  To  porify  rooms  the  air  must  hlow  long  into  tiera,  or  every  part  must  hare  the 
organic  mutter  mblied  olf  by  the  hand.  This  is  a  sufGcient  rule  for  both  hospitals 
and  private  hoasea.  Good  rubbing  will  purify  furniture,  and  this  our  houaewive? 
know  ;  long- continued  currents  of  air  are  also  known  to  be  good,  bnt  better  as  n  sup 
nent  to  rubbing." — Anocb  Smitb,  op.  eit. 
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a  ri'mpni-nry  ward  of  the  diraensiona  given,  as  a  tent  or  barrack^-l 
it  may  be  advisable  to  diminish  the  number  of  patients  to  3  or  4^1 
and  arrange  but  one  row  of  beds.  In  wards  with  chronic,  ooa-l 
suppurating  diseases  a  larger  number  than  20  may  be  safely  dia^J 
tributed.  I 

Walls. — The  walls  of  permanent  pavilions  should  be  conr] 
fltructed  of  porous  brick.  The  walls  should  be  hollow,  iindl 
should  be  plastered  on  lath,  with  a  good  hard-finish  snr*l 
face.  Surh  walla  are  porous,  but  they  admit  of  thorough.! 
cleanaing  and  disinfection.  Impi^mous  walla  are  not  of  eaajrl 
construction,  and  it  is  queationable  if  the  amount  of  rentUatioal 
secured  through  porous  walls  is  not  a  material  advantage  to  the  I 
sick,  provided  sucJi  walls  are  properly  cleansed.  Hollow  walls! 
are  much  warmer,  and  less  liable  to  dampness,  than  solid  walls  j  I 
and  there  may  be  suitable  arrangements  made  to  disinfect  the! 
entire  walla  by  forcing  powerful  gasea,  aa  chlorine  and  sulphur- 1 
OHS  acid,  into  these  hollow  spaces,  thence  through  the  bricks  RH^J 
plaster.  I 

The  intj?rior  wall  surface  constructed  as  proposed  may  bqfl 
washed  down  with  disinfectants,  or  be  treated  by  disinfectiiifn 
gases,  or,  finally,  it  may  be  entirely  removed,  and  a  new  siirfacofl 
applied  with  comparatively" little  expense,  ^ 

T//C  Baxemerit. — The  pavilions  should  have  well-constructed 
foundations,  so  arranged  as  to  meet  the  conditions  necessary  to 
render  the  ward  above  healthy,  and  make  the  management  suc- 
cessful.    The  materials  of  the  foundation  or  basement  story  majT J 
be  brick  or  stone.     They  should  be  laid  on  a  base  so  conatrucCedl 
aa  to  give  a  permanentl}'  dry  foundation,  not  only  of  the  wails,.! 
but  of  the  entire  area  which  the  foundations  cover.     The  best! 
surface  is  that  made  of  asphalt  laid  on  concrete,  the  soil  being! 
properly  underdrained.     The  ba,sempnt  should  be  six  feet  iB<l 
height  above  the  surface  of  the  ground,  and  the  arrangements  of] 
the  different  portions  should  adapt  them  for  their  special  pur*^ 
poses.     These  purpo-i^es  are  as  follows  : — 

1,  An  Air-Cliamher. — All  that  portion  of  the  basement  directly! 
under  the  ward  should  be  constructed  into  an  air-chamber.  It! 
should  have  double  walls,  and  be  perfectly  secured  against  damp>  J 
ness  and  against  the  entrance  of  air  except  through  properly  con-! 
siTucted  openings  like  double  windows  for  summer  ventilation, 
or  with  the  air-shaft  connected  with  the  fan  for  winter  ventila-! 
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Iticii,  if  tlie  fan  is  ti8ed.     Tlie  coila  of  Bteam-pipu  may  hi-  bo  ar- 
■anged  in  this  chamber  as  to  distribute  the  hfa,t  tu  all  parts  of 
3  chamber.    The  ceiling  should  be  the  floor  of  the  ward  above 
f  this  basement  is  used  as  a  hot-air  chaiiibur,  suitable  openings 
f  should  be  luode  in  the  ward  floor  like  registei-s,  and  bo  arranged 
r.lis  to  properly  distribute  the  heated  air  uniformly  over  the  ward. 
[There  may  be  valvular  openings  in  the  air-chamber  communicat- 
ing with  the  hollow  apace  between  the  double  walls,  through 
which  hot  or  cold  air,  or  disinfecting  gases,  may  be  so  forcod  an 
>  heat,  or  cool,  or  disinfect  the  entire  materials  of  the  walls. 
iThe  floor  of  this  chamber  should  be  on  a  level  with  the  surface  of 
Vthe  ground,  and  should  consist  of  asphalt  laid  on  concrete.     The 
IdimensioDS  would  be  80  ft.  length,  30  ft.  width,  6  ft.  height ;  total 
'xnbical  capacity,  13,440  ft. 

Water-Closets. — One  of  the  most  difficult  questions  to  settlf 
r in  ward  arrangement  is  the  location  of  these  fitth-accnmulatin^ 
appendages,  so  as  at  once  to  make  them  conveniently  accessible, 
and  yet  harmless  in  their  effect  upon  the  ward  atmosphere.  To 
make  them  accessible,  they  are  generally  grouped  upon  the  same 
floor  as  the  ward,  at  the  extreme  end,  and  direct  communication 
with  the  air  of  the  ward  is  intercepted  hy  hallways,  door.*,  and 
counter  and  cross  currents.  These  precautions  have  proved  more? 
or  less  ineffectual.  The  air  of  the  ward  has  too  frequently  been 
contaminated  by  the  emanations  from  these  adjacent  rooms,  and 
no  ward  can  be  healthy  the  air  of  which  is  polluted  by  the  efflu- 
via from  a  permanent  water-closet  in  constant  use.  The  danger 
does  not  so  much  follow  from  the  recent  dejecta  of  the  sick,  as 
fwjm  those  accumulations  which  undergo  putrefactive  changes, 
and  during  that  process  evolve  new  and  more  dangerous  infective 
materials.  It  is  of  the  first  importance,  therefore,  that  these  per- 
manent receptacles  of  the  excreta  of  the  bowels  and  kidneys 
should  be  so  placed  and  so  managed,  that  their  atmosphere  can 
never  by  any  possibility  reach  that  of  the  ward. 

Tliere  is  apparently  but  one  method  of  entirely  overcomln;: 
this  evil,  and  that  is  by  the  removal  of  the  closet  from  the  floor 
of  the  ward,  and  locating  it  where  it  will  be  so  separdted  from 
all  direct  connection,  that  the  air  within  it  cannot  penetrate  the 
ward.  This  plan  would  require  that  it  should  be  located  in 
the  basement,  or  upon  the  grounds  of  pavilions  devoted  to 'a 
class  of    the  sick  who  are  capable  of  walking  up  and  down 
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stairs.      This   number    is    always  lai^e  in  general    hospits 
amonnting  to  at  Ifaat  one  half  of  the  ininatea.*    In  the  i 
in  which  some  pationta  were  unahle  to  ascend  stairs, 
be  practicable   Co  provide  for  them  a  small  room  on  the  ward] 
floor,  with  dry  earth-cloaets,  a  urinal,  and  a  lavatory.     Theom 
conveniences  would  be  adapt^^d  to  the  wants  of  the  compai 
lively  few  who  could  not  go  down  and  up  a  tlight  of  stair 
and  if  properly  located  and  thoroughly  attended  to,  would  nol 
be  a  source  of  foul  air  to  the  ward. 

If  this  plan  were  adopted  there  should  be  a  staircase  of  eai 
ascent,  relieved  by  a  landing,  and  leading  from  a  room  adjoining 
the  hall  nn  the  ward  floor  to  the  basement,  on  the  extremity  of 
the  pavilion  next  to  the  corridor.     The  water-closets  should  ad- 
join the  basement  on  one  side,  and  the  corridor  on  the  other  ;  thel 
entu-e  height  being  that  of  the  basement  at  this  extremity,  cdM 
twelve  feet.     These  rooms  would  thus  be  placed  entirely  oiitsidft^ 
of  the  pavilion,  and  could  be  provided  with  ample  means  of 
ventilation  independent  of  the  ward.     The  part  of  the  basement 
inclosing  the  staircase  should  be  separated  from  the  other  part 
by  a  permanent  brick  wall. 

3.  Service  Rooms. — The  remaining  portion  of  the  1 
next  to  the  corridor  should  be  devoted  to  the  room  or  rooms  net 
sary  for  the  service  of  the  ward.     There  should  be  a  sts 
to  the  ward  floor,  and  an  elevator  to  convey  all  articles  I 
from  the  ward,  except  dirty  linen,  which  should  have  a  i 
separated  from  all  other  communication. 

The  Ward. — The  special  features  of  the  ward  which  reqnil 
notice,  are  the  windows,  the  floors,  the  ceilings,  the  free  extred 
ity,  aud  the  service  rooms. 

1.  The  Windows. — We  have  pi-oposed  to  make  the  ward  e 
Xeet  long,  with  ten  beds  on  each  side,  having  eight  feet  of  i 
space  to  each  bed,  which  includes  a  window  four  feet  in  widU 
This  plan  would  give  ten  windows  upon  ea:Ch  side,  of  four  fe^ 


*'  Tbe  following  cchkub  ot  the  putienta  in  Bellevne  Hospitjil,  New  Tork,  with  r 
I  to  their  ability  to  trnTSrsG  a  flight  of  Htnils,  wiu  recently  tak^D  :■ — 

Number  able  to  tniyerae  n  fliglit  ot  ataira , 

Number  sble  to  walk  only  about  ward 101 

Number  nnable  to  leave  thpir  bads , , Oft 

Total 
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[Jeach  in  wiiUh.     The  location  of  the  windows  of  wiirds  upon  the 
ppoBite  sides  is  generally  opposite  to  each  other,  for  the  purpose 
bf  favoring  currents  of  winds  across  the  ward.     This  result  un- 
doubtedly follows,  but  at  the  same  time  the  beds  are  not  very 
Bthoroughlj'  flushed  by  the  air  which  pa^es  directly  across  the 
Jward  fi-om  window  to  window.     There  is  also  a  tendency  to  the 
tonveyance  of  the  emanations  from  the  patient  of  one  side  to  his 
Mellow  opposite.     We  propose,  therefore,  to  so  place  the  win- 
Idows  that  they  shall  alternate  on  either  side,  thus  producing 
3-cnrrcnts.    The  windows  should  have  double  sash  for  warmth 
1  the  winter,  and  as  a  means  of  ventilation  without  currents, 
»nd  should  extend  to  the  floor.     The  plan  on  which  the  windows 
Sfcre  located  necessitates  the  arrangement  of  the  beds  alternately 
»long  the  wall.     The  space  which  we  have  given  to  each  bed, 
ItIz,,  ten  feet,  with  a  window  four  feet  in  width,  provides  six  feet 
'  of  wall  space  to  each  bed.     It  is  evident  that  this  plan  gives  two 
advantages  which  have  not  been  securetl  as  yet  in  hospital  con- 
struction, viz.,  1st.  The  cross  currents  most  effectually  flush  the 
beds  with  fresh  air,  and  2d.  The  air  of  one  bed  is  not  conveyed 
to  that  of  the  bed  opposite.     Tlie  diagram  illustrates  this  plan. 

2.  T/ie  Floor. — The  floors  of  the  permanent  pavilions  should 
he  of  hard  wood,  as  oak,  or  ash,  or  of  wood  properly  treated 
with  beeswax  so  as  to  admit  of  polish.  The  boards  shonld  be 
tongued  and  grooved,  and  put  together  with  white  lead,  or  otlier 
plastic  material  capable  of  solidifying,  so  as  to  prevent  crevices 
for  the  lodgment  of  filth.  Bnt  a  better  floor  is  made  of  hard 
wood,  as  ash  and  oak,  arranged  and  laid  in  parqnetry.  Such 
Boors  are  extremely  darable,  admit  of  the  moat  thorough  clean- 
ing, and  present  the  least  facilities  for  the  collection  or  reten- 
tion of  filth. 

3.  T7ie  Ceiling.— TXm  ceiling  serves  the  purpose  of  forming  an 
air-chamber  above  the  ward  which  protects  it  from  the  extremes 
of  heat  and  cold,  especially  the  former.  It  is  contended  that 
high  ceilings,  by  which  is  meant  a  height  greater  than  sixteen 
feet,  are  injurious,  as  they  permit  a  larger  stratum  of  foul  air  to 
accumulate  in  the  upper  part  of  the  ward,  and  diffuse  itself 
again  over  the  ward.     This  undoubtedly  is  true,  except  when 

J  there  is  free  outward  ventilation  in  the  ceiling,  as  in  Che  ridge 
I  Tentilation  of  the  common  barrack.  If  llie  outflow  is  large  and 
[  ■on interrupted,  as  it  should  be  in  pavilions  of  one  storj',   the 
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height  <>t  ceiling  above  seventeen  feet  ia  a  matter  nt  little  in- 
portancw.  With  Ihis  provision  supplied,  the  ceiling  may  l» 
laid  upon  the  in^^ide  of  wide  rafters,  giving  an  air-chamber  oE  t 
toot  or  more  in  depth,  and  a  greatly  increased  caparityiolh* 
oubical  contents  of  tht-  ward.  An  air-chambor  of  this  siic,  wili 
a  modified  ridge  ventilation,  would  amply  prot<?ct  the  tempm- 
ture  of  the  ward  from  the  direct  raya  of  the  sun  npon  the  rod 
and  from  extreme  cold.  A  roof  for  a  pavilion  has  been  sugp-sted 
constrnoted  of  iron  arches  and  glass  covering's,  like  a  conawra- 
tory,  or  the  New  York  Grand  Central  Depot,  the  glass  b«og 
doable,  with  an  interspace  to  prevent  the  condensation  of  mois- 
ture. Such  a  roof,  with  cnitable  ridge  and  roof  ventilation, 
would  give  a  very  plim»ant  effect  to  the  interior  if  the  glass  were 
Btiitably  colored.  Still  we  believe  the  common  ceiling,  con 
Btnieted  as  above  proposed,  would  be  preferable  as  a  pernumi-iii 
arrangement. 

The  Extreniities  of  the  Pavilion. — An  important  feature  of  s 
pavilion  of  one  story  is  the  arrangement  of  the  eJEtremiti«£ 
The  plan  nsnally  adopted  is  to  locate  the  bath-room  and  water 
closets  in  one  extremity,  and  the  ordinary  service  rooms  in  tin 
other.  In  order  to  give  sufficient  space  for  these  arc*'99orj 
rooms,  it  has  been  deemed  necessary  to  increase  the  width  o 
tlic  extremities  by  adding  projecting  towers  or  sections.  Thw 
additions  have  a  tendency  to  olistruct  the  free  access  of  both  ai 
and  Piinlight  to  tlie  I'xtcnial  wall  surfaces  of  the  ward,  an< 
hence  ought  to  be  avoided.  It  wtmld  be  much  wiser  to  go  I 
the  other  extreme  and  make  the  extremities  narrower  than  tli 
ward,  so  that  the  ward  walls  shonld  be  constantly  flushed  wit! 
air  and  sunlight.  This  can  be  effected  by  ivmoving  as  many  k< 
the  service  rooms  to  the  biiMeineiit  as  practicable.  If  the  bath 
rooms,  ward-rhjaets,  scullery,  etc..  are  located,  aa  now  proposed 
in  the  basement,  there  will  be  no  ])rartical  difficult)-  in  construct 
ing  the  extremities  of  the  pavilion  on  a  scale  <)f  width  sufficienll' 
less  than  that  of  the  wjird  lo  fully  expose  the  entire  ward  wall 
to  the  sun  and  winds. 

The  ])lan  we  propose,  howevei',  is  as  follows:  The  extr^miti 
of  the  pavilion  connected  with  tlie  administration,  should  b'l 
connected  with  the  wai'il  by  a  hull  diminished  in  width  so  a: 
to  render  the  angles  of  tlie  ward  free,  to  the  extent  of  3  or  ■ 
feet,  in  which  windows  ciiii  be  placed.     Large  windows,  or  doori 
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ritli  steps  leading  to  the  grounds,  should  be  placed  at  tsach  end 

!  this  hall.     The  other,  or  free  extremity  of  the  pavilion,  may 

)  diminished  much  moi-e  in  width,  viz.,  10  feet ;  and  as  thete 

no  service  rooms  required,  the  narrowed  portion  may  be 

ittmpleted  as  a  bay  window  for  flowers,  with  such  architec- 

■al  linish  as  may  be  deemed  suitable  ;  or  it  might  be  arranged 

lor  a  ward  operating  room, 

\  Service  Rooms. — The  extremity  of  the  pavilion  devoted  to 
ministration  should  have  provision  for  a  hall  way,  clothes- 
lora,  stairways,  water-closets,  store-room  and  a  ward  dining- 
lom. 

Hallway. — The  hallway  may  be  narrow,  not  exceeding  4  to  6 

!t,  and  may  terminate  in  the  stairways  to  the  basement.     It 

lould  be  closed  at  both  extremities  by  doors. 

.  NuTs^s  Room.. — The  nurse  should  have  no  separate  room 

the  pavilion.     She  will  have  her  sleeping  and  private  apart- 

lents,  with  her  clothes,  in  the  building  devoted  to  nurses. 

ly  this    means    she    requires    no   room,    nor  bed   and   other 

necessaries  which  tend  to  make  the  ward  foul,     Her  retiring 

room,  where  she  can  rest  and  yet  overloolt  the  entire  ward, 

should  he  the  recess  at  the  free  extremity  of  the  ward.     When 

relieved  of  duty,  which  should  be  frequent,  the  nurse  should 

retire  then  to  the  Home. 

2.  Clothes  Room. — A  small  clothes  room  for  ward  linen  should 
have  an  exposure  to  the  external  air  and  to  the  sun.  It  is  too 
much  the  custom  to  have  the  ward  linen  shut  up  in  a  close, 
darlt,  and  unventilated  room.  The  linen  is  often  damp  when 
it  is  packed  on  the  shelves,  and  if  placed  on  the  beds  in  that 
condition,  as  it  sometimes  is,  the  effect  is  injurious  to  the 
patients. 

3.  Water -Closet  and  Lanatory.  — It  these  necessaries  are  located 
on  the  ward  floor,  they  should  be  as  effectually  separated  from 
the  ward  as  possible.  A  convenient  and  very  suitable  place  is 
that  given  in  the  plan  (see  illustration),  the  ventilation  being 
provided  for  entirely  separate  from  the  hall  way  which  leads  to 
tile  ward.  The  closet  room  has  ample  window  space  and  opens 
into  the  stair  way,  which  naturally  is  a  ventilating  shaft. 

4.  Store-Rooms. — Storerooms  should  be  set  apart,  one  for  the 
medicines,  instruments,  and  other  appliances,  and  another  for 
tlie  clothes  of  patients. 
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6.  Ward  Dming-Roovi. — Every  pavilion  should  have  a  dinmg- 
room  so  entirely  separated  from  the  ward  that  it  is  impossible  to 
contaminate  the  ward  atmoaphere  with  tlie  emanations  from  the 
food.  It  should  be  saffldently  isolated  from  all  other  apart- 
ments to  prevent  the  air  ever  penetrating  to  them.  It  should 
communicate  with  the  service-room  of  the  basement  by  a  lift. 

Bath-Room. — We  would  exclude  the  bath-room  altogether  aa 
an  appendage  of  tlie  ward,  and  substitute  a  portable  bath  for  the 
ward,  and  a  general  batli-liouse  for  the  hospital.  The  ordinary 
bath  of  tlie  wai-d  is  generally  a  receptacle  of  lilthy  linen,  ajid  is 
rarely  used  for  remedial  purposes  ;  even  when  it  is  so  used  it  is  of 
no  other  value  than  what  follows  cleansing  with  hot  or  cold  water. 
This  can  be  effectually  done  in  the  common  portable  bath.  A 
general  bath-house  should  be  erected  and  provided  with  every 
facility  for  hot  and  cold,  shower  and  swimming,  sulphur  and 
electrical,  and  other  medicated  baths.  This  establishment  might 
be  satisfactorily  located  in  immediate  contact  with  the  laundry. 

Day-Room. — In  order  to  give  proper  effect  to  the  external  I 
appearances  of  the  administrative  portion  of  the  pavilion,  a  ' 
second  story  Hlioiiid  be  added,  and  in  this  we  would  arrange  the  i 
day-room  of  the  ward,  in  addition  to  any  similar  provision  made  > 
at  the  free  extremity  of  the  ward.  This  room  would  be  lai;ge, 
well  lighted  and  aired,  and  would  afford  facilities  for  a  reading- 
room  or  gymnasium. 

The  preceding  plan  of  a  proposed  pei-manent  pavilion  is.  as 
already  stated,  adapted  to  all  the  pavilions  to  be  erected.  Even 
the  tent  would  beat  serve  its  purpose  if  its  foundations  and  roof 
were  permanently  constructed  in  the  form  of  the  basement  and 
roof  prescribed  for  a  permanent  pavilion.  If  it  is  necessary  to 
adapt  any  pavilion  to  special  diseases  or  cases,  the  interior  ad- 
mits of  any  necessary  changes. 

We  have  to  notice  next  the  medium  of  communication  between 
the  wards. 

Corridor  and  Sub-way  of  Admmistratimi. — The  medium  of 
communication  between  the  pavUions,  and  between  pavilions  and 
the  administrative  buildings,  is  a  part  of  the  general  plan.  These 
passages  are  corridors,  or  perrons,  and  generally  consist  ot  en- 
closed walks  variously  armnged.  The  oidinary  elevated  aud 
enclosed  corridor  is  seriously  obstructive  of  the  free  circulation 
of  air  over  the  grounds.     In  many  instances  it  is  so  elevated  a.^ 
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to  present  a  pennanent  bairkr  to  the  passage  of  currents  of  air. 
In  order  to  obviate  these  objections,  and  jet  secure  all  the  advan- 
tagi'S  of  the  corridor,  it  is  better  to  construct  tlie  pawsage-wa}' 
partly  under  ground,  and  convert  the  top  or  roof  into  an  open 
walk.  This  constmution  can  be  easily  effected  in  the  light  soil 
of  the  site  selected.  This  sub-way  should  be  so  arranged  as  to 
accommodate  the  gas  pipes,  the  hot-air  pipes,  and  the  water 
mains  at  the  Ijottom,  so  that  they  may  be  readily  inspected. 
Above  this  chamber  should  be  the  floor  of  the  sub-way  for  tlie 
passage  of  a  tram,  and  for  a  walk  for  officers  in  stormy  weather. 
The  top  should  lie  an  open  walk  for  officers.  It  is  desirable  that 
this  sub- way  should  have  at  least  four  feet  of  elevation  above  the 
surface  of  the  ground,  and  that  this  part  should  be  well  supplied 
with  windows  for  light  and  ventilation, 

Jielation  of  the  Paeilions  to  eacJi.  other. — A  great  variety  of 
plans  liave  bei'n  adopted  of  arranging  the  pavilions  on  the 
ground.  Of  all  (he  plans  proposed,  that  best  adapted  to  secure 
isolation,  exposure  to  sun  and  winds,  and  facility  of  administra- 
tion will  be  pavilions  parallel  to  each  other.  They  may  be 
arrangt^  alternately  on  either  side  of  a  central  corridor,  or  upon 
one  side.  In  the  former  plan  the  administration  extremities  of 
the  pavilions  front  alternately  north  and  south;  in  the  latter 
they  may  all  be  located  on  the  northern  extremity.  The  advan- 
tage of  the  former  is  compactness,  and  hence  facility  of  adminis- 
ti'ation ;  of  the  latter,  exposure  of  the  free  extremities  to  the 
sun  and  winds,  and  freedom  from  contamination  of  the  air  of 
the  s»*rvice  rooms.  The  latter  plan  is  preferable.  (See  illustra- 
tions. ) 

ArTangemeni  of  Pavilions  upon  the  Orounds. — It  is  important 
to  separate  as  widely  and  effectually  as  possible  the  male  and 
female  portions  of  the  general  hospital.  The  two  sexes  of 
patients  cannot  safely  be  allowed  to  intermingle  even  on  the 
grounds.  They  should  not  only  bo  &»  widely  separated  as  pos- 
sible, but  there  should  be  an  effectual  bar  against  their  approach 
to  each  other.  We  shall  best  accomplish  this  purpose  by  locat- 
ing the  pavilions  for  the  different  sexes  on  opposite  portions  of 
the  grounds.  The  plan  proposed  is  as  follows :  Locate  the  pavi- 
lions for  the  males  on  the  southern,  and  the  pavilions  for  the 
females  on  tlie  northern  section  of  tlie  grounds.  In  order  to 
carry  out  the  full  purpose  of  Mr.  Hopkins,  of  providing  ulti- 
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mati-ly  four  hundred  beds,  there  must  be  twenty  pavilions  < 
their  equivalents  in  each  section — each  accommodating  twenty- 
patients.     At  the  commencement  but  one  or  two  pavilions  need 
to  be  buUt  in  each  section,  and  the  remainder  can  be  added  ae 
patients  increase,  or  as  circumstances  require. 

In  arranging  and  distributing  the  single  pavilions  upon  tin 
grounds  regard  must  be  had  :  First.  To  the  largest  exposure  « 
the  wards  to  the  sun  and  winds  ;  Second.  To  the  most  completl 
isolation  of  one  building  fi-ora  the  other ;  Third,  To  conveniena 
and  economy  of  administration. 

Exposure  to  the  Sun  arid  Winds. — ^In  order  to  expose  aU  pari 
of  the  wai-d  most  effectually  to  the  sun.  t;)ie  long  axis  of  the  pavfl 
ion  should  run  north  and  south,  or  as  nearly  in  that  direction  s 
the  grounds  will  pennit.  This  position  admits  of  comply 
exposure  of  the  entu-e  external  part  of  the  building,  and  of  I 
interior  of  the  wards,  to  the  rays  of  the  sun  every  twenty-foa 
hours  ;  and  this  direction  of  the  long  axis  is  most  favorable 
the  currents  of  air  on  this  site.  The  prevailing  south  wind  wool^ 
flush  each  side  of  the  building,  and  the  air  escaping  from  tb 
ward  would  be  borne  away  from  the  adjoining  pavilions. 

Isolation  of  Pavilions. — The  rule  of  separation  of  pavilions  i 
thus  given  by  Miss  Nightingale:  "The  distance  between  thtfi 
blocks  should  not  be  less  than  double  the  height  of  the  block. 
*    *    A  greater  distance  would  be  better,  but  this  would  involve 
a  greater  cost  for  land,  and  a  greater  distance  to  be  traversed  by  _ 
the  hospital  staff.    *    *    *    if  the  wards  are  raised  on  base 
ments,  the  rule  as  to  distance  should  apply  only  to  the  height  o 
the  pavilion  from  the  floor  of  the  ground-floor  wai-d."    If  i 
ration  of  the  pavilion  is  one  of  the  most  effective  methods  o|J 
securing  isolation,  it  should  not  be  prevented  by  so  unimportantH 
a  considemtion  as  the  distance  to  be  traversed  by  the  hospita 
staff.     The  site  of  the  proposed  hospital  favors  adopting  to  thdj 
fullest  extent  every  practicable  method  of  protecting  the  ^clcl 
from  sources  of  danger  due  to  their  aggregation.     We  beliew 
that  the  rale  above  given,  and  which  has  generally  been  follows 
does  not  apply  in  this  case,  and  should  be  discarded.     We  pre 
pose,  therefore,  to  separate  the  pavilions  on  the  same  side  of  thflS 
corridor  by  a  space  of  100  feet. 

Number  of  PaHlions  of  each  class. — The  last  question  whio] 
we  have  to  determine  in  this  connection  is  the  number  of  pavU-l 
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wUkli  will  be  required  of  each  kind  to  meet  tlie  si^veral 
iassiticatioiis  and  condltioua  prescribed.  We  will  talie  as  a 
isis  of  calculation  two  hundred  patients,  such  as  are  found  in  a 
teneral  hospital,  which  admits  tlie  indigent  sick  of  all  ages,  bat 
tnittid  to  a  single  sex.  There  will  be  on  an  avei-age  twenty 
HtientB  suffering  fiora  infectious  diseases,  as  erysipelas,  septi- 
Bmia,  etc.  For  this  number  there  shonld  be  provided  two  tent 
Avilions  of  the  size  of  the  permanent  pavilions,  each  contain- 
bg,  not  to  exceed,  ten  patients.  There  will  be  forty  patients 
Suffering  from  acute  medical  and  surgical  diseases,  attended  with 
r  leas  aupparative  iuHammations  of  a  possibly  infectious 
iiaracter.  These  cases,  require  isolation  in  buildings  which, 
though  well  ventilated  and  cleansed,  may  require  removal  at 
long  intervals.  Two  wooden  pavilions,  admitting  twenty  patients 
tch,  would  accommodate  this  class.  There  will  be  100  patients 
flering  fi'om  chronic  affections,  or  who  are  convalescents ;  these 
[ases  require  less  area  than  any  of  the  former,  and  could  be 
npty  classified  and  distributed  in  four  pavilions.  Finally, 
&here  will  be  forty  patients  repi-esented  by  children,  or  those  who 
pay,  for  whom  two  pavilions  will  be  required.  This  system 
would  require  for  one  section  of  the  hospital,  for  example  that 
devoted  to  males,  ten  pavilions,  as  follows  : — 

2  tents  accommodating 20  patients. 

2  wooden  pavilions  or  barracks  accommodating    40       " 

14  permanent  pavilions  accommodating 100  " 
'  S  permanent  pavilions  accommodating 40  " 
This  arrangement  is  a  number  equal  to  one  half  of  the  pro- 
posed hospital.  If  the  same  provision  is  made  for  both  sexes, 
which  is  the  rule  in  general  hospitals,  we  have  but  to  duplicate 
the  plan  to  meet  the  requirements  of  a  general  hospital  having  a 
capacity  for  400  patients. 


Total 200 


HEATING  AND  VBNTri^ATION". 


"Certainly  not  seuoud  in  importance  to  any  of  the  mattoi 
you  are  invited  to  inMtriiut  \\a  npou.  are  tIiost>  of  veatiintiODaod 
beating,  and  the  kindred  subjects  uf  ligtit  aotl  uansIiiiK;  asfuni 
live  agents.  The  various  methods  of  liuuting,  combined  «i;. 
ventilation,  (uriu  professional  problems  about  which  thf  iiji 
experioncud  and  lx!stt  informed  medical  minds  seem  to  be  l;. 
from  being  united.  Whetlier  hi-ating  should  be  acuampUsii':^ 
by  Bt4?am  or  hot-water  pipes  radiating  their  heat  dinn-tly  into  ihe 
room,  or  by  the  Name  agency %npartiJig  heat  to  air  in  chamber, 
to  be  tJience  sent  into  the  apartment  to  be  warmed  ;  or  by  open 
ftros  in  the  angles  or  side  walla  ;  or  by  ventilating  8tovoj<t  in  llu' 
centre  of  the  ward ;  or  by  a  combination  of  theae  methods,  arr 
subjects  npon  which  opinions  widely  differ  :  and  whether  venti 
lation  ahould  l>e  arcoiiiplislu'd  by  what  is  calk-d  tlie  uatural 
method,  throii;^li  (Iodts,  windows,  and  unavoidable  leakages,  or 
through  flui'.s  and  durls  aclcd  npi>n  hy  the  differing  tenipeniture 
of  the  outer  and  inner  currents,  oi'  by  enforced  currents  set  in 
motion  by  Inns,  blmvcrs,  ov  iithcr  mechanical  contrivances,  ar^' 
)joints  whicli  have  ei]nal!y  earned  advocates  and  oiipoiionts,  T.> 
polvc  for  onrsi'lvrs  these  ditncult  i)nililcnis,  we  invoke  the  aid  of 
your  experience  and  tiionghtl'nl  Jnd>;nicnt," — Lntter  of  Iixstruv- 
iioii  of  7'/7/.vAr.v. 

The  prol)lcni.-*  of  lieatins  ;iiid  ventilation  liave  always  been 
difficult  of  solution,  wlu-tlier  ii]i]ilied  to  hospitals  or  private  re?i- 
denw'S.  Tlic  mctliods  wliieh  have  Ikm'u  sujrjrcsled  and  eniploved 
are  itiiuinierahlc,  vjiryine;  rnmi  llie  common  lii-eplace  to  the  most 
Eaiicifnl  and  exju-nsive  iippaialiis.  And  yet  the  objects  souj^ht. 
vJK.  :  the  nmattud  n-muml  of  f<,,d  cir.  and  Ow  roiis-fanf  supphj 
(f  properlij  Ic.mp'-nd  f'\sli   ii'n\    icUlioul  itoi'n-eabh:   vurreuU 
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does  not  seem  to  present  any  extraordinary  difficulties.  But 
when  we  reflect  upon  the  infinito  vaiii^tiea  of  apartments  which 
are  constructed,  their  external  surroundings,  and  interior  ar- 
rangements of  rooms,  we  compreliend  the  complicated  nature  of 
the  problem  of  their  proper  ventilation. 

The  different  rai.-thods  of  ventilation  may  be  reduced  to  three  : 
I.  Natural  ventilation,  where  the  oMinary  doors,  windows,  and 
heated  fireplaces  are  relied  on  ;  2,  Vacuum,  or  exhanstion  of  the 
air  of  the  room  by  heated  shafts  ;  3.  Plenum,  or  propulsion  by  a 
fan.  These  different  methods  have  their  special  merits,  which 
largely  depend  upon  the  circumstances  under  which  they  are 
employed.  Natural  ventilation  is  the  simplest  and  most  effec- 
tive method  yet  devised  in  small  and  isolated  buildings  having 
proper  Inlets  and  outlets  of  all-.  It  is  not  efficient  in  buildings 
or  apartments  ao  inclosed  as  to  obstruct  the  free  flow  of  the  ex- 
ternal air.  The  efliciency  d(.'penda  upon  the  degree  and  steadi- 
ness of  the  heat  in  the  fireplace ;  but  this  will  vary  with  the 
tem]}erature  of  the  external  air,  and  so  it  will  happen  that  at 
certain  seasons,  as  in  the  summer,  the  ventilation  may  come 
to  a  standstill.  If,  however,  the  building  has  an  unobstructed 
flow  of  external  air  around  it,  the  ventilation  will  still  prove 
efficient.  Tlie  vacuum  differs  from  the  natural  method  simply 
in  providing  a  permanently  heated  chimney  with  a  constant  suc- 
tion i>owi'r  applied  to  the  au-  of  the  ward.  It  is  more  expensive 
in  construction,  but  when  once  completed  Is  without  further 
cost,  as  the  shaft  is  heated  by  the  fires  necessary  in  the  adminis- 
trative buildings.  It  can  readily  be  employed  to  supplement  and 
make  more  effective  the  natural  melhod.  Plenum  ventilation 
differs  entirely  from  tho  other  methods.  Instead  of  attempting 
to  draw  the  air  through  the  wards  by  creating  a  vacuum,  it  seeks 
to  force  the  air  through  by  propulsion.  Its  advantages  are  that 
the  air  of  the  ward  is  constantly  being  agitated  and  finally 
driven  out,  owing  to  tho  large  and  forced  accessions  of  fresh 
air.  The  power  of  the  fan  to  create  that  constant  pressure 
which  insures  movements  of  the  air  without  sensible  currents  is 
proved  by  the  anemometer.  Without  the  fan  this  delicate  in- 
strument generally  deiuonstrates  stagnation  in  many  parts  of  the 
ward,  but  when  the  fan  is  ia  operation,  the  rapidity  of  its  move- 
ments shows  the  agitation  of  the  air  in  every  part.  The  value  of 
fan  is  greatest  in  largi.^  buildings  of  multiple  stories  inclosed 
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by  otlier  buildings,  and  in  wards  devoted  to  infections  diseai  _ 
The  great  drawback  to  ita  general  use  is  its  expenBiveness,  and 
the  waal  of  means  of  diffusing  the  air  properly.  The  machinery 
—a  fan  driven  by  steam— air  tubes,  air  chambers  for  heating  the 
air,  etc.,  etc.,  is  costly  in  construction  and  expensive  in  man- 
agement. 

There  are  many  methods  of  warming  the  air  of  the  wards  of  a 
hospital,  but  they  are  all  mora  or  leas  subservient  to  ventilation. 
Tile  purpose  of  all  these  methods  is  to  supply  the  ward  with 
properly  tempered  air,  free  from  all  impurities,  and  with  a  due 
degree  of  moisture.  That  these  objects  are  rarely  fully  attained 
is  but  too  well  known  to  every  one.  The  air  is  liable  to  be  over 
or  under-heated,  to  be  deprived  of  its  moisture  or  of  its  proper 
proportion  of  oxygen,  and  lo  be  saturated  with  irrespirable 
gases  and  other  impurities.  It  is  for  tliis  reason  that  aU  arti- 
lieial  methods  of  ventilation,  which  included  the  process  of  lusat- 
ing,  have  been  so  generally  discarded,  and  the  natural  method 
preferred. 

When  we  attempt  to  analyze  the  different  methods  of  heating, 
we  find  they  may  be  reduced  to  three:  1,  The  heating  of  the 
building  itself,  as  the  walls,  floors,  etc. ;  2.  The  heating  of  the 
air  of  the  buQding;  and  3.  The  heating  of  air  external  an^ 
forcing  it  into  the  building.  mk 

1,  It  requires  but  a  small  amount  of  heat  to  warm  the  air '^| 
an  inclosed  room,  provided  the  heat  is  properly  diffused,  fl 
room  is  often  comfortably  warmed  in  winter  by  heated  jBues 
communicating  with  the  kitchen  fire,  which  warm  large  areas  of 
the  solid  walls.  So  also  a  room  so  situated  that  the  fioor  is  all 
wanned  by  the  heat  in  the  room  below,  will  be  habitable  in  the 
coldest  winter  without  other  sources  of  heat.  The  explanation 
is  very  simple.  The  walls,  floors,  and  other  solid  structures  of 
dwellings  and  apartments  are  capable  of  receiving  and  storing 
up  large  qnantities  of  heat,  and  of  again  imparting  it  to  colder 
bodies  and  to  the  surrounding  air.  It  is  a  question  whether  we 
do  not  overlook  one  of  the  most  effective  methods  of  warming 

*  .     "  !□  the  coae  of  infections  diseasea.  it  wonld  seem  in  tlie  abatmA  to  be  of 

tbe  greatest  importance  that  the  iiatient  Hhoald  be  in  a  carrsnt.  .  .  Even  in  bealtb 
we  poison  ouraelves,  and  ia  diHeiLse  we  tend  more  tapidl}'  in  the  same  direction.  In- 
fections cmoDBtioDH  maj  be  coUccting-  round  a  (mtient.  and  if  fo.  the  atill  air  will 
keep  them  more  cirefuUy  neiir  hiui."— Dit.  AnouaT  Smith,  op.  dt. 
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apartments,  by  neglecting;  so  generally  the  simple  processes  of 
heating  the  walls,  floors,  and  other  solid  Btructnres  of  the  baild- 
ing.*  The  best  iJlusti-ations  of  this  method  of  heating  is  seen  in 
large  conservatories  and  in  the  tent  hospital.  In  the  conserva- 
tory the  ground  is  warmed  by  fines  laid  in  tlie  earth  or  under 
the  floors,  heated  by  furnaces  situated  outside  of  the  building. 
In  this  manner  a  tropical  climate  is  readily  maintained  in  north- 
ern latitudes  during  the  winter.  In  tent  hospitals  the  heating 
apparatus  is  constructed  on  a  similar  plan:  the  stove,  or  tire- 
place,  or  furnace,  is  placed  outside  of  the  tent,  and  the  ground, 
or  space,  if  there  is  a  cellar,  under  the  tent  floor  is  warmed  by 
the  flues  leading  from  the  tire  to  the  chimney.  By  this  arrange- 
ment the  ground  and  the  floors  are  maintained  at  a  uniform  tem- 
pemture,  and  these  impart  their  heat  to  the  air  of  the  ward.  In 
some  instances  registers  are  inserted  in  the  floor,  through  which 
the  air  beneath  enters  the  ward.  The  records  of  temperature 
made  in  large  tent  hospitals  heated  in  this  manner,  show  re- 
markable uniformity  at  all  times,  and  in  all  parts  of  the  ward.f 
The  system  of  ventilation  in  these  wards  is  evidently  natural. 
The  egress  and  ingress  of  air  is  through  the  necessary  openings, 
and  largely  through  the  materials  of  the  tent  itself4 


•  "  Onr  metfaoilB  of  warming  are  Tery  cnmbrmu,  and  we  wem  to  be  b«hiiicl  ancient 
Rome  aocl  modern  EonU.  We  irarm  the  air,  which  changes  in  a  moment,  when  a 
door  or  window  is  opened,  and  we  do  not  warm  the  honse  itself.  Builders  make  the 
walls  thinner  in  these  da^s,  and  we  dt  at  a  fire  vei7  much  aa  auTsgei  over  a  blaie  in 
the  open  ait."— Adoust  Smitw. 

t  "  The  thermometer  out  of  doots  Btanding  at  20"  Fahr.,  we  found  the  following 
temperatures  eiiHtiiig  within  the  tents,  at  five  feet  from  the  floor :  AC  the  entry  of 
the  first  tent  (over  the  fumacol,  57';  second,  0«  ;  third,  8|- [  fourth.  80";  fifth 
(farthest  from  the  furnace),  55^ '."— M.  BRKnAU,  T/ie  Am.  Ambiiliiicf., 

"  I  have  manj  tiraes  myself  tieeu  a  peraonnl  witnesa  to  the  fact,  that  daring  the 
ligorona  month  of  December,  when  the  cold  won  ranginf;  from  14"  Pah.  to  10°  Fah,, 
the  tompemlare  within  the  tents  wna  maintained  from  54"  to  60"  Pali.,  and  that 
without  forcing  the  fire."— M.  Joi.lv,  Amimlnnce  Americoine. 

t  "  A  canvas  tent  within  whith  the  air  U  warmed  by  a  Bre,  in  the  beet  illoBtration 
which  can  be  suggested  of  effective  natarat  ventilation.  Neither  special  Inieta  nor 
outlets  (or  air.  nor  shafts,  nor  driving  fans,  are  needed ;  the  elevation  of  the  gcneraJ 
t^mgiorature  necessary  for  the  comfort  of  thone  within  the  tent  in  the  winter  season, 
with  the  free  action  of  the  wind  without,  is  all  that  may  be  reqaired  to  molntain  a 
ventilation  in  every  respect  satisfactory ;  satisfactory,  not  only  because  it  is  sufBcient, 
but  because  it  la  aocompliihed  regularly  and  without  draoghta." — 3'Ae  Armrioi'it 
Ambulanet. 
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Tliia  method  of  heating  throngh  hot-air  cliambprs  under  the 
floor  ia  capable  of  great  extension.     The  pavilion  may  have  all 
Ihat  portion  of  the  basement  directly  beneath  it  convertt-d  into 
an  air-chamber,  in  wliich  are  located  the  ateaui  pipes.     Thus, 
the  floor  of  the  ward  woiild  be  snitably  warmed.     Registers 
could  also  be  arranged  in  the  floors,  or  the  floors  conld  bo 
largely  pei-forated,  and  thus  diffuse  the  heated  air  in  the  ward. 
And  again,  the  hollow  wall  space  might  be  made  to  communi- 
cate with  the  air-chamber,  and  thus  both  walls  and  floor  would 
be  warmed.     Finally,  the  air-chamber  and  hollow  wall 
conld  communicate  with   a  space    between  the  roof  and 
ceiling,  and  the  entire  wall  surface  wonld  then  be  warmed, 
litis  arrangement  there  would  be  great  economy  of  heat,  and  thi 
ventilation  of  the  ward  would  be  very  complete. 

2.  The  air  of  the  ward  ia  warmed  by  mdiant  heat  from  fip 
places,   stoves,   steam-jtipes,    etc.      In   this  method  of  heatin 
natural  ventilation  is  generally  adopted.     The  fireplace  is  thi 
oldest  method,  and  in  many  respects  the  most  efficient.     It  j 
vides  both  the  means  of  heating  and  a  powerfully  drastic  outlel 
for  the  air  of  the  ward.     Thongh  wasteful  of  fuel,  yet  within  thi 
limit;*  that  it  properly  warms  the  air,  it  is   the  most  efficient 
method  of  warming  and  ventilation  ever  employed.     One  of  i 
liest  features  is  its  self-regulating  power.     Heating  by  stoveaj 
steam-pipes,  etc.,  are  well  calculated  to  economize  fuel,  bat  they 
require  great  care  in  the  regulation  of  the  inlets  and  outlets  a 
iiir,  to  preserve  the  air  of  the  ward  from  being  overcharged  witl 
impurities.     There  are  many  combinations  of  these  methods,  a 
flreplaces  and  stoves  with   air-chambers,  jackets,  etc.,  wMcB 
answer  a  good  purpose. 

3.  The  method  of  heating  the  air  externally,  and  forcing  it  inti 
the  wards,  is  seen  in  the  ordinary  furnace  located  in  the  base 
ment  and  in  the  hot-air  chamber  where  the  fan  is  employed. 
The  machinery  necessary  to  effect  hrating  and  ventilation  pro- 
perly by  tliia  method  is  somewhat  complicated,  and  requires  i 
only  a  nice  adjustment  of  parts,  but  constant  care  in  its  manage< 
inent.  Hence,  while  it  is  very  efficient  when  properly  employed,, 
it  is  more  readily  deranged  than  any  other  method.  It  is  mow 
costly  in  its  outfit,  but  very  economical  of  the  heat. 

In  appreciating  these  several  methods  of  ventilation  and  h« 
ing,  and  their  adaptation  to  the  several  parts  of  a  general  hospl^^ 
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,  it  may  be  stated  that  nataral  ventilation  is  best  and  most 
jefuUy  applied  in  small  buildings,  standing  quitt;  alone,  and 
i>^jtli  a  free  circulation  of  air  around  them.     It  is  the  only  method 
khieli  could  be  employed  in  a  tent  hospital.     It  can  be  made 
Dcient  in  any  temporary  wooden  structure.     It  is  only  slightly 
s  efficient  in  permanent  hospital -pavilions,  which  stand  alone, 
kth  free  circulation  of  air  all  around  them.     In  buildings  aggre- 
hted  together,  with  inclosed  courts  and  projecting  portions,  it  is 
■together  inefficient,      On  the  contrary,  vacuum  and  plenum 
intilation  become  more  powerful  and  less  expensive  in  propor- 
|pn  to  the  aggregation  of  buildings.     We  are,  therefore,  readily 
(ought  to  the  conclusion  that  natural  ventilation  should  be 
a  in  all  detached  one-story  buildings,  and  the  vacuum 
1  plenum  ventilation  should  be  adopted  in  two  or  more  story 
•nianent  buildings,  whether  pavilions  or  administration. 
L  Of  the  seveml  methods  of  heating,  that  should  be  preferred 
irfaich  requires  tlie  least  machinery  and  care  on  the  part  of  ward 
Attendants,  and  does  not  in  itself  tend  to  vitiate  the  air.     In  a. 
nperate  climate,  where  the  thermometer  fluctuates  in  winter 
letween  40°  P.  and  25°  P.,  the  weekly  mean  being  rarely  below 
"  F.,  no  elaborate  system  of  heating  can  be  requiivd.     Either 
Kthe  common  fireplace,  or  the  ventilating  fireplace,  or  some  com- 
bination which  embodies  the  fnmiliar  principle  of  the  fireplace, 
should  he  adopted,  or  the  ward  should  be  warmed  through  the 
air-chamber  heated  by  coils  of  steam-pipe.     The  latter  method 
would  prove  the  most  economical,  as  the  floors  and  walls  could 
be  so  warmed  as  to  be  retentive  of  heat  for  long  periods.     It 
would  require  less  supervision  also  on  the  part  of  attendants 
than  any  system  which  necessitated  the  frequent  replenishing  of 
fires. 


ADMINISTRATIVE  BUILDINGS. 


"  In  whatever  plan  niay  be  adopted,  we  presume  there  will  1 
no  departure  from  tlie  now  very  general  method  of  a  central 
ndministration  building,  with  wards  for  the  treatment  of  th« 
sick  as  carefully  separated  tliei-efrom  and  from  each  other  as 
practicable.  To  the  details  of  this  building  we  specially  invite 
your  attention  ;  the  objects  to  be  accommodated  in  it,  the 
amount  of  room  to  be  given  to  each,  and  their  location  in 
respect  to  each  other  for  convenience  of  use. 

"  The  location  of  the  kitchen  and  its  appurtenant  ofBces  is  a 
subject  of  great  practical  importance,  upon  wliich  new  and,  so 
far  as  we  know,  hitherto  untried  suggestions  have  been  made. 
Whetlier  it  should  be  in  a  8e]mrate  building  from  those  devotetl 
to  administration  or  to  the  nursing  and  care  of  patients,  or  in 
the  basement  of  some  one  of  them,  or  in  the  upper  stoiy  of  any. 
are  points  open  to  discussion,  and  are  to  he  carefully  consid- 
ered."— Letter  of  Jnstrui'tion  of  Trustees. 

The  buildings  required  for  administration  should  be  so  located 
as  to  be  accessible  to  all  branches  of  hospital  administration. 
and  yet  not  obstruct  light  and  air  over  portions  of  the  ground 
occupied  by  the  pavilions,  Nor  should  they  be  so  situated  that 
by  any  possibility  the  air  of  the  pavilions  can  be  contaminated 
by  emanations  from  the  works  necessarily  carried  on  within 
them. 

Central  Administrative  Building. — One  building  must  be  de- 
voted principally  to  offices  and  to  the  residence  of  officers.  It 
should  be  so  located  as  to  be  accessible  both  to  the  street  and  to 
the  general  hospital  service.  It  should  be  sufficiently  large  to 
accommodate  an  apothccarj-'s  department  and  store-rooms  in  the 
basement,  a  reception  room,  superintendent's  office  and  clerical 
rooms,  trustees'  room,  dining-hall  of  officers  on  the  first  storv^ 
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id  otlier  officers,  on  second  and  tliiid  stories. 

Kitchen. — The  location  of  the  kitchen  is  mude  the  subject  of 
icial  inquiry.  Like  the  other  iidministrative  buildings,  it  ia  a 
permanent  stnictnre,  and  too  much  care  cannot  be  exercised  in 
placing  it  where  it  will  best  serve  its  purpose,  without  detriment 
to  the  sick.  The  air  of  the  kitchen  ia  necessarily  more  or  loss 
charged  with  the  vaporized,  gaseous,  or  other  products  of  the 
cooking  process,  and  although  these  materials  may  not  at  the 
instant  be  injurious  to  the  sick,  yet  they  are  liable  to  take  on 
new  forms,  or  enter  into  new  combinations  which  are  very  dele- 
terious. Three  plana  of  locating  the  kitchen  are  mentioned,  viz., 
1.  in  a  separati"  building ;  2.  in  the  basement  of  a  building ;  and 
3.  on  the  upper  story  of  the  administrative  building.  Of  these 
difltjrent  locations,  the  iirst  is  preferable  to  the  others  in  the  pre- 
sent case.  The  reasons  are  :  Fii-st,  There  is  ample  surface  area  for 
the  sejiarate  location  and  construction  of  the  kitchen  and  its 
appurh^nant  offices.  Second,  By  thus  giving  complete  isolation 
to  the  kitchen,  we  relieve  all  of  the  other  buildings  of  the  possi- 
bility of  contamination  by  its  emanations.  This  relief  cannot 
be  obtained  when  the  kitchen  is  located  in  the  basement  of 
another  building.  In  the  basement  of  the  administrative  build- 
ing, wiiere  it  is  more  often  located,  it  generates  an  atmosphere 
which  penetrates  the  entire  house,  and  frequently  renders  the  air 
of  apartments  on  other  stories  liighly  offensive.  Third,  In  the 
position  which  we  have  selected,  the  kitchen  is  far  more  con- 
veniently locat^'d  for  the  service  of  the  hospital  than  if  removed 
to  the  roof  of  the  administrative  buildings.  The  communication 
with  the  street,  with  the  sub-ways  of  administration,  and  with 
the  central  administrative  building  is  direct  and  convenient.  As 
there  can  be  no  other  advantage  of  locating  the  kitchen  in  the 
basement,  or  in  an  upper  story  of  another  building,  than  economy 
of  ground  space,  and  perhaps  in  a  limited  degree  of  fuel,  these 
reasons  do  not  apply  in  the  present  instance. 

Laundri/.—The  laundry  is  peculiarly  liable  to  contaminate  the 
surrounding  air.  The  foul  linen  subjected  to  steam  heat  gives 
off  whatever  products  of  animal  excretion  may  be  contained  in 
their  texture.  Hence  this  service  should  be  isolated  either  in  a 
separate  and  special  building,  or  bo  located  on  the  upper  floor  of 
the  central  administration  building,  aa  has  been  propositi  in  other 
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hospitals,  and  as  is  practised  in  certain  hotels.  Where  the 
grounda  are  ample,  there  is  less  necessity  of  locating  the  laundry 
in  or  on  the  main  administration  bnUdtng.  In  the  present  case 
it  would  be  better  to  erect  a  lanndry,  separate  from  the  other 
buildings,  with  an  independent  but  thorough  system  of  ventila- 
tion, by  which  the  vapors  and  gases  are  drawn  into  the  chimney 
and  discharged  at  a  great  altitude.  The  most  favorable  situation 
on  these  grounds  is  on  the  central  part  of  the  eastern  side.  If 
located  here,  in  connection  with  the  boiler-rooms,  the  laundiy 
will  be  convenient  to  all  parts  of  the  hospital,  the  ventilation  can 
be  rendered  very  perfect,  and  the  prevailing  western  winds  will 
remove  all  gaseous  emanations  and  vapors  from  the  grounds. 

Bath-IIoiise  and  Gymnasium. — In  connection  with  the  laundry, 
a  bath-house  should  be  constructed.  It  should  be  of  sufficient 
capacity  to  supply  every  needed  facility  for  bathing,  for  cleanli- 
ness, and  for  medication.  It  should  lie  supplied  with  hot  and 
cold  and  swimming  baths,  hot  air  Turkish  baths,  and  every 
form  of  medicated  baths.  In  the  same  building  should  be  a 
gymnasium,  supplied  with  all  the  apparatus  required  for  a 
general  and  special  exercise. 

Dhnensions. — The  dimensions  of  these  various  buildings  and 
apartments  will  determine  the  dimensions  of  the  main  structurea 
These  are  matters  of  detail  wliich  architects  can  best  detej 


THE  MEDICAL  SCHOOL. 

"  Yoa  will  bear  constantly  in  mind  that  it  is  ray  wish  and  pur- 
tose  that  the  Institution  shall  ultimately  form  a  part  of  the 
ifedical  School  of  the  University."— S/r.  Hopkins'  Letter  to  the 
f  Trustees. 

*  *  *  "As  the  Hospital  will  be  used  for  clinical  teaching 
to  the  medical  classes  of  the  University,  it  will  be  needful  to  con- 
sider what  accommodation  that  subject  will  require,  and  how  and 
where  it  should  be  provided.  As  closely  connected  therewith 
we  should  be  glad  to  have  your  advice  aa  to  the  most  judicious 
location  of  the  Medical  School  buildings  of  the  University,  that 
is,  whether  they  should  be  in  close  proximity  to  the  Hospital, 
or  whether  they  can  with  equal  profit  and  convenience  be  erected 
with  the  other  buildings  of  the  University  a  mile  distant." — 
Letter  of  Instructions  of  Trustees. 

Not  the  least  interesting  feature  of  the  University  scheme  of 
education  projected  by  Mr.  Hopkins,  is  that  which  lays  the  foun- 
dation of  a  medical  school  in  connection  with  a  general  hospital. 
The  organized  methods  of  medical  education  in  this  country  are 
extremely  imperfect,  and  practically  yield  little  more  than  ele- 
mentary instruction.  The  educating  bodies  are  private  corpora- 
tions, empowered  to  fix  theii-  own  standard  of  qualification,  and 
to  bestow  on  whom  they  please  the  doctorate  of  medicine,  Aa 
these  educating  and  licensing  corporations  are  supported  entirely 
by  the  fees  of  students,  and  are  irresponsible  to  any  other  author- 
ity it  naturally  happens  that  in  their  rivalry  for  patronage  the 
lowest  possible  standard  of  qualification  obtains. 

No  school  would  presume  to  institute  a  preliminary  examina- 
tion of  the  students  applying  for  admission  to  test  their  mental 
or  educational  fitness  for  the  course  of  study. 
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Ja  tlio  lectiiiv-room  students  of  every  grade  of  advaiioemeni 
are  assembled  to  listen  to  the  same  lecture,  and  no  ora.1  examina- 
tion is  made  except  at  the  option  of  the  stndent.  In  the  linal 
examination  the  student  is  required  to  answer  a  few  technical 
questions,  and  is  then  advanced  to  the  highest  rank  known  to  his 
profession.  The  consequence  of  this  vicious  system  of  education 
is  that  the  standard  of  medical  qualification  is  extremely  low,  the 
degree  of  Doctor  of  Medicine  is  a  raipnomer,  and  the  countiy  is 
overrun  with  titled  but  unqualitipd  pmctitioners.  In  the  munifl- 
cence  of  Mr,  Hopkins  we  liave  the  prophecy  and  possibility  of  a 
reform  in  medical  education  which  will  be  general  in  its  character 
and  permanent  in  its  results.  Incoi-porated  into  the  University 
as  an  integral  part  of  its  system  of  education,  the  Faculty  of 
Medicine  will  be  required  to  subject  their  students  to  the  Siimft: 
tests  as  are  required  in  the  other  departments,  to  grade  tJ 
course  of  instruction,  and  firmly  to  exclude  all  unqualified  appli- 
cants for  its  degree  of  Doctor  of  Medicine,  While  there  can  be 
no  doubt  that  a  school  thus  organized  and  conducted  would  at 
first  repel  medical  students  who  were  pursuing  their  studies  and 
seeking  graduation  through  the  old  channels,  it  is  equally  cer- 
tain that  in  the  near  future  such  a  school  would  he  the  centre  of 
attraction  to  the  profession  in  all  parts  of  the  country,  and  woqIi 
assume  a  national  character  and  importance. 

Relations  of  a  Hospital  to  a  Medical  School. — No  medi( 
school  can  be  regarded  as  jiroperly  endowed  for  instruction  whii 
has  not  the  advantages  afforded  by  a  hospital.  It  is  at  the 
side  only  that  the  student  can  be  successfully  taught  the  praol 
cal  duties  of  his  profession.  The  hospital  also  furnishes  tl 
basis  of  pathological  or  morbid  anatomy,  a  branch  of  medical 
education  of  the  first  importance.  Facilities  can  also  be  fur- 
nished for  the  study  of  practical  anatomy.  In  these  three 
ticulars  the  hospital  should  be  required  to  contribute  to 
course  of  instruction  pursued  in  the  medical  school. 

To  render  the  hospital  available  to  the  school,  buildings  shonl< 
be  constructed  adapted  for  the  care  of  the  dead,  for  an  operatinjf' 
room,  for  laboratories  for  the  studies  of  practical  and  pathologi- 
cal anatomy,  and  for  a  museum. 

Mortuary,  Pathological  Laboratories,  and  Museum. — On) 
building  could  be  arranged  for  the  care  of  the  dead,  for  anatom! 
cal  laboratories,  and  f'n-  t!ic  museum.     It  should  be  located 
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ahe  exterior  part  of  the  grounds.  In  its  undnrgrouud  portion 
ihniild  be  constructed  the  vaults  for  the  reception  of  the  dead, 
I  well-lighted  room  for  post-mortem  examination,  and  conveni- 
mces  for  visitors  of  the  dead.  It  should  communiciite  with  the 
uderground  eub-ways  for  administration,  through  which  the 
iflead  should  be  transported  in  air-tight  caskets.  The  first  story 
ihonld  have  an  entrance  for  students  directly  from  the  street, 
jid  be  constructM  for  a  lecture  room,  and  laboratories  for  path- 
ktlogical  invpstigations.  The  second  story  should  contain  the 
hausenm,  and  if  practical  anatomy  is  pursued  at  the  hospital,  its 
laboratories  should  be  locatt^d  on  the  upper  story. 
Operating  Tlieatre. — The  theatre  for  opeiutions  should  be  lo- 
Fcated  on  such  portion  of  the  grounds  as  will  most  effectually 
isolate  it  from  the  wards,  from  the  kitchen  and  Laundry,  and 
from  the  buildings  devoted  to  the  care  of  tht*  df;ad,  and  instruc- 
tion in  morbid  anatomy.  It  should  also  have  attached  to  it  acci- 
dent wards  for  both  sexes,  to  which  the  recently  operated  may 
be  removed,  as  well  as  accidents  requiring  op»^rations. 

In  its  arrangement  care  should  be  taken  to  prevent  all  un- 
necessary disturbance  of  the  sick,  before  and  after  the  operation. 
It  is  very  inconvenient  to  convey  such  patients  up  and  down 
stairs,  and  hence  the  ward  and  theatre  should  be  on  the  same 
floor.  There  should  be  a  private  room  in  which  anesthetics  are 
administered  without  exposure  of  the  sick  to  the  gaze  and  often 
ridicule  of  medical  students.  Private  rooms  for  consultation 
with  provision  for  instruments,  and  room  for  various  surgical 
appliances  should  be  provided. 


vn. 

CHAPEL. 


"  It  is  my  especial  request  that  the  influences  of  religion  should 
be  felt  in  and  impressed  upon  the  whole  management  of  the  Hos- 
pital ;  but  I  desire,  nevertheless,  that  the  adrainistratioB  of  the 
charity  shall  be  undisturbed  by  sectarian  influence,  discipline, 
or  control." — Mt.  Ilopkuis'  Letter  to  the  Ti'ustees. 

The  religions  element  is  best  impressed  upon  the  management 
of  a  hospital  by  the  constant  and  consistent  exercise  of  all  those 
virtues  which  belong  to  the  Christian  character  by  officers  and 
nurees  in  the  daily  discharge  of  their  duties.  This  fact  is  strik- 
ingly illustrated  in  those  hospitals  which  are  entirely  under  the 
administration  of  religious  orders.  Religious  forms  and  exer- 
cises enter  into  the  daily  routine  of  management.  But  in  a  hos- 
pital, the  administration  of  which  is  to  be  undisturbed  by  sec- 
tarian intiuem^e,  discipline,  or  control,  and  yet  the  influences  of 
religion  are  to  be  felt  and  impressed  ujxm  the  whole  management, 
there  is  need  of  a  building  or  apartment  set  apart  and  dedicated 
to  religious  worship  and  instruction.  J 

The  chapel  should  stand  quite  apart  from  all  other  bnildingiiB 
and  should  be  devoted  exclusively  to  worship  and  instruccioivl 
Tlie  pi-actice  of  using  the  operating  theatre  for  religious  and 
other  meetings  should  not  be  allowed,  as  the  aii-  is  liable  to 
bet'ome  foul  and  poisonous  to  freshly  made  wounds.  Nor  should 
the  chapel  communicate  directly  with  any  of  the  pavilions,  for 
in  such  cases  it  becomes  a  foul  air  chamber,  which  ventilates 
itself  into  the  wards.  It  may  y^ry  properly  be  located  in  one 
angle  of  the  grounds,  and  thus  stand  apart  from  all  other  struc- 
tures. In  architectural  finish  it  can  bo  made  a  highly  orna- 
mental feature  of  the  group  of  buildings,  but  should  be  in  liar- 
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Imony  with  the  structures  occupying  the  several  other  angles  of 
[the  grounds. 

A  chapel  thus  situated,  and  used  for  the  moral  and  intel- 
llectual  improvement  of  the  sick,  is  by  no  means  a  supei-fluous 
■building.  It  should  be  free  to  every  denomination,  and  such 
I  special  appointments  should  be  made  in  construction  and  fur- 
Eniture  as  different  religious  sects  might  rcquii'e.  It  would  thus 
I  be  in  use  almost  daily  for  religious  services.      There  should 

■  always  be  an  organized  scliool  of  instruction  in  tlie  elements  of 
■An  English  education,  for  the  benefit  of  those  who  need  such 
■instruction,  and  the  number  is  always  large  in  a  general  hospital. 

■  This  school  should  be  regularly  conducted  in  the  chapel.  And, 
■finally,  there  should  bo  courses  of  lectures,  concerts,  and  enter- 
Itainments  given  for  the  amusement  and  instruction  of  the  in- 
I  mates.  The  importance  of  thus  supplying  the  cravings  of  those 
I  sick  of  chronic  diseases,  or  convalescents  for  mental  recreation, 
h  can  scarcely  be  overestimated. 


TRAINING  SCHOOL  FOR  FEMALE  NURSES. 

"I  desire  you  to  establish,  in  connection  with  the  hospital,  I 
training  scliool  for  female  nurses.  This  provision  will  secure  tlQ 
sjervices  of  women  competent  to  care  for  the  sick  in  the  hospib 
wards,  and  will  enable  you  to  benefit  the  whole  community  bjl 
supplying  it  with  a  class  of  trained  and  experienced  nurses.'*— 
Mt.  Hopkins'  Letter  to  the  TVustees. 


"Comprehended  within  these  details  will  be  the  consideration 
of  the  accommodations  for  the  training  school  for  nurses,  and 
whether  they  should  be  withm  the  hospital  buildings  or  separated 
from  it." — Letter  of  Instruction  qf  Trustees. 

Every  general  hospital  should  have  a  well-oi'ganized  traioing'j 
flchool  for  nurses  aa  a  part  of  its  system  of  management.  This  iS: 
a  duty  which  it  owes  alike  to  itself  and  to  the  community.  A  hos- 
pital ia  a  school  for  nurses  in  the  very  nature  of  its  service.  AH 
that  is  required  to  perfect  such  instruction  is  a  well-devised  plan 
by  which  it  sliall  be  rendered  systematic.  And  nowhere  else  can 
11  nurse  be  properly  trained  so  as  to  acquire  accurate  knowledge 
and  valuable  experience.*  Here  she  is  under  strict  discipline  ;  ^ 
she  sees  every  phase  of  disease,  and  buconies  tlioroughly  familiar 
with  every  appliance  in  the  care  and  treatment  of  the  sick.  The 
value  of   "trained  and  experienced  uuraes  "  in  hospital  practice 
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•  "  With  regard  to  on  ott-dLsputeil  rjiiestiou,  whether  it  in  deairfthle  to  tnu 
lioDera  entifel;  in  n  p'ii!ir,  hoapitiU,  I  ithould  bu?,  without  heBitation,  that  it 
•':ilg  that  they  ean  be  trained,"— Miss  NiiinTraQAi-E,  Kolt»  on  NuniHg. 
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can  not  l)v.  uvwr-statetl.*  However  complete  the  liuapifcil  may 
be  ill  all  its  details,  and  whatyyer  other  provision  we  make  for  the 
comfort  and  restoration  of  the  sick,  all  will  prove  but  of  second- 
ary value  if  those  who  have  immediate  care  of  the  warda  and  of 
the  administi-ation  are  incomprtt-nt.  Remedies  are  not  more 
valueless  administered  by  the  ignorant  than  are  the  nicely  ad- 
]DBted  provisions  of  ward  details  managed  by  nnqualified  and 
irresponsible  uuraes.  And  these  facts  apply  with  greater  force 
to  nurses  in  families,  where  the  physician  is  not  so  constanlly  in 
attendance,  and  where  the  appliances  are  not  bo  abundant.! 
Indeed,  "trained  and  experienced"  nui-sea,  in  the  sense  hei-e 
oontemphited,  are  unknown  outside  of  tlie  training  school.  The 
best  nurses  met  with  in  families  are  totally  ignorant  of  that  ele- 
mentary medical  knowledge  which  is  the  basis  of  the  intelligent 
care  of  the  sick.  J  They  are  harmless,  perhaps,  in  simple  cases, 
but  in  emergencies  they  are  powerless  to  do  good.  This  is  no 
fault  of  nurses,  for  hitherto  there  has  been  no  opportunity 
offered  Ihi.'m  in  the  general  hospitals  of  this  country  to  gain  a 
truly  professional  education.  In  making  the  "Training  School 
for  Female  Nurses"  one  of  the  foundation  stones  of  this  charity 
B  service  will  be  rendered  to  the  public  of  great  and  ever-increas- 
ing magnitude. 

The  organization  of  the  school  should  be  part  of  the  genera! 
plan  of  administration,  for  its  first  object  is  to  supply  the  hospi- 
tal with  "ti-ained  and  experienced  nurses."  In  tlie  first  place,  a 
suitable  building  should  be  erected  on  a  convenient  part  of  the 
grounds.  It  should  be  located  where  the  occupants  would  be 
free  from  noise,  and  from  contact  with  the  routine  of  administm- 
tion,     It  should  be  of  sutHcient  dimensions  to  accommodate  the 


•  "When  the  disease  is  tormicla.bIe,  mid  tho  result  of  the  Htntg^'e  doobtfol,  thesuo- 
cesa  or  failmo  at  the  phyiilciKa  will  in  ii  great  oeasiire  depend  upon  the  skill  and 
itbility  with  which  the  anrae  ucoDomiuis  and  BnstuiuB  the  vital  powers  uf  the  patient, 
whoBB  raoovery  or  death  will  deiwui]  quite  na  muuh  on  the  quolificatious  of  the  nuino 
[wof  tho  physician. "—Sir  Jiion  McNeill. 

t  ■■  I  am  bound  to  soy  thol  I  think  more  patienW  are  lust  by  want  of  onre  and  ingenu- 
ity in  theso  momentuus  miuuli.-c  (atteutioo  to  diet)  in  private  nuisiug  than  in  public 
hoir[iitiilB." — Miss  NiOIITrKOALE. 

I  "  The  nnne'n  work  is.  in  fact,  a  very  important  part  of  luedii^al  pntatioe,  and  for 
iia  duQ  I'xeroUe  requires  a  considerable  amount  ol  knowledge,  both  of  the  laws  of 
l.tolUi  u.u<l  disease. "--MlKS 
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matron  and  the  entire  staff  of  nursea  and  assistant  nurses  with 
dining,  living,  and  sleeping  rooms.  The  grounds  should  be 
ample  for  exercise  and  the  cuU.iva.tion  of  flowers.  In  this  build- 
ing aU  the  nurses  should  have  separate  apartnieuts,  in  which 
they  live  and  keep  their  clothes  and  all  articles  necessary  for 
their  use. 

Dr.  W.  G.  Wylie  *  thus  describes  the  quarters  of  the  nurses 
at  St.  Thomas's  Hospital,  London: — 

"  The  building  which  has  buen  erected  for  the  accommodation 
of  the  probationera  (St.  Thomas's  Hospital,  London),  called  the 
'Nightingale  Home,'  adjoins  the  house  of  the  matron.  ...  It 
is  entered  from  the  main  corridor  of  the  hospital,  and  contains 
on  the  ground  floor  a  capacious  dining-room,  with  adjoining 
room  for  the  sister  in  charge.  Above  these  are  four  floors  of 
bedrooms,  affording  a  sepai-ate  room  for  each  of  the  tliirty-fiv«* 
probationers,  bath-rooms,  aud  a  day-room  for  convalescents." 

The  training  school  for  nurses  connected  with  Bellevue  Hos- 
pital, New  York,  is  organized  on  the  plan  of  that  at  St,  Thomas. 
The  apartments  of  the  nurses  are  outside  of  the  hospital,  in  a 
building  on  an  adjoining  sti^eet.  When  relieved  of  duty  the 
nurses  retire  to  their  "home,"  and  are  entirely  free  from  care. 
This  school  has  proved  a  marked  success  in  every  respect. 


■  See  liOttr  to  State  Chiirititt  Aid  AMtoaaUon^  New  Tork. 


''  It  will  be  your  especial  duty  to  secure  for  the  hospital  Bur- 
i  geons  and  physicians  of    the    highest  character  and  greatest 
BkUl." — Mr.  Hopkins'  Letter  to  Trustees. 

"  Upon  the  subject  of  management,  with  ita  numerous  details 
of  medical  attendance,  residental  aud  occasional,  nursing,  domes- 
tic service,  police  regulations,  etc.,  etc.,  we  should  be  glad  of 
any  advice,  and,  indeed,  with  reference  to  the  whole  matter,  our 
wish  is  to  put  you  in  our  place,  so  far  as  to  learn  from  you  how 
you  would  execute  the  trust  we  are  now  seeking  to  be  instructed, 
about,  if  it  were  confided  to  you." — Letter  of  Instruction  qf 
Trustees. 

Succeesful  administration  of  the  affairs  of  a  general  hospital 
reqiiires  the  most  complete  subordination  of  all  departments  to 
the  governing  board  or  its  representative,  and  the  moat  perfect 
harmony  between  these  several  departments.  Governing  boards 
may  not  act  judiciously,  but  aa  their  will  is  supreme,  their  rules 
must  be  implicitly  obeyed.  Every  act  of  insubordiuation  must 
be  promptly  met  and  adequately  punished.  However  arbitrary 
such  regulations  may  seem  to  be,  all  experience  proves  that  civil 
hospitals  cannot  be  successfully  managed  without  giving  to  the 
admiuistratlon  something  approaching  military  discipline.  The 
duties  of  administration  of  a  general  hospital  may  be  divided  as 
follows : — 

1.  The  Executive  Duties  ; 

2.  The  Medical  and  Surgical  Care  qf  the  Siofc  ; 

3.  The  Nursing; 

4.  The  Duties  of  Warden. 
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1.  The  Bxecutloe  Duties. —Thare  must  be  but  one  esecutiv 
head  in  a  general  hospital,  and  he  must  be  held  rigidly  respons 
ble  to  the  governing  board.  He  should  be  selected  for  liis  int 
mate  familiarity  with  all  the  details  of  hospital  admioistratioc 
and  for  his  known  execative  ability.  Experience  lias  also  ampi 
proved  that  he  should  be  a  medical  man  who  has  been  thoi 
oughly  trained  in  hospital  practice.  Ilis  title  should  be  tha 
of  *^ Superintendent,''^  or  '^^  Medical  Superintendent,"'  and  h 
should  have  general  charge  of  the  entire  establishuient.  1 
should  be  his  duty  to  enforce  all  rules  and  regulations,  and  al 
officers  and  employees  should  he  subject  to  his  control  under  th 
rules.  He  should  have  no  direction  whatever  of  the  medical  am 
surgical  treatment  of  patients  except  in  cases  of  emergency. 

2.  The  Medical  and  Surgical  Care  of  the  Sick.— The  care  aw 
treatment  of  the  sick  should  be  under  the  exchitsive  control  o 
th©  visiting  and  resident  stafl  of  physicians  and  surgeons.  Th 
visiting  staff  should  constitute  a  medif.ial  board.  Tbey  shoult 
prepare  rules  governing  the  resident  medical  staff  and  the  unree 
in  their  duties  in  the  wards,  to  be  approved  by  th«  trustees 
The  resident  medical  staff  should  consist  of  three  grades,  viz. 
house  physician  or  surgeon,  senior  assistant,  and  junior  as^t 
ant.  They  should  have  their  living  apartments  in  the  admina 
trative  building,  and  should  fcrve  in  eacli  grade  sis  months,  oi 
at  the  longL'St,  um-  year.  The  iiiedii'al  board  should  Iiave  ik 
other  discipliuury  power  than  that  of  suspen;*ion  from  diilyol 
an  offender. 

■  3.  Tfee  But/'-x  of  ]S'nrxl:><i.—'Y\\y^  I'ntit-e  charge  of  the  niirsin? 
should  be  under  the  inati'im,  wlii>  slimild  be  tlie  lady  stipcrintfii- 
drnt  of  the  tia.iuing  seliuol.  She  siiould  be  liekl  responsiljU'  fur 
the  rigid  enforcement  of  (he  rules  goveniiiig  the  eorps  of  nursfs. 
The  gindes  of  nurses  should  be  iicarlj'  as  follows: — 1.  Tim 
division  nui'ses,  who  an-  the  chief  nurses  of  the  male  and  fomnli 
divisions  ;  2.  Ward  nurses,  two  for  i^acli  ward,  and  designed  l. 
relieve  em^h  other  both  ilay  and  night;  H.  Ward  maids,  two  foi 


each  ward,  who  ; 

about  the  care  of  the  patients. 

Ill  a  hospila!  that  has  a  vv.-l 
part  of  its  nianagenient,  there  sh 
of  nursing.  The  candidates  to 
lucted,  and  tiie  trainiii^u,-  should  i 


iL'aiid  render  needed  assistant 

orffliiiized  training  school  as  : 
uld  be  t!ie  most  perfect  s3-steii 

nurses  should  be  carefully  se 
snre  tiial.  intelligent  suburdiiia 
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tion  of  the  entire  staff  to  rules  and  duty  which  gives  the  necessary 
discipline  in  the  wards,  and  effectiveness  to  the  service.  Nor 
should  these  duties  be  rendered  onerous  by  too  great  confine- 
ment, nor  by  overwork.  Nurses  should  be  so  frequently  relieved 
that  they  cannot  become  weary,  and  wh(»n  relieved  they  should 
be  allowi^  to  be  entirely  free  from  all  care  pertaining  to  their 
service.  They  should  sleep  in  their  own  apartments,  and  have 
their  own  methods  of  recreation  undisturbed.  By  the  proper 
distribution  of  duty  and  recn^atiou  nurses  will  never  flag  in  in- 
terest, nor  allow  the  slightest  breach  of  discipline  to  occur. 

The  Duties  of  Warden, — The  warden  should  have  supervision 
of  the  administrative  department,  and  be  responsible  for  the 
proper  management  of  all  its  details. 
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DESCRIPTION    OF  THE    PLAN    ADOPTED    FOR    THE 

"JOHNS  HOPKINS'  COLORED  ORPHAN  ASYLUM" 

FOR  300  CHILDREN,  AT  BALTIMORE,  MD., 


JOHN    R.    NIERNSEE,    F.A.LA., 

JID  OF  TilPSTBZB  "JOHNB  HOPKINS'  HOBPITAL,  COBnE3POXDIS0 
INBTITUTH  O 
COMMIBWON 
TUB   KXPOaiTION   OP   VIESSA   IH   IBTS. 


I  Tire  building  is  designed  in  the  simplest  style  of  mediieval 
rchitectute— two  stories  in  height  for  the  wingB.  and  three 
itories  for  the  centre  building.  The  third  story  of  the  centre 
baUding  is  altogether  devoted  to  the  Infirmary,  thus  being  out 
of  the  reach  of  spreading  contagion  to  the  living  part  of  the  In- 
stitution, and  located  where  most  accessible  to  the  greatest  supply  - 
of  pure  air  and  sunlight. 

Tlie  whole  group  of  the  block  plan  consists  of  six  isolated 
buildings,  connected  by  corridors  with  each  other,  a  plan  selected 
by  the  Trustees  as  aiTording  the  best  and  lai^est  supply  of  light 
and  ventilation  from  any  side. 

Tlie  space  under  the  high  pitched  slate  roofs  is  nowhere  used 
for  occupation,  but  only  for  protection  against  the  heat  and  cold 
of  the  upper  stories,  and  for  the  purpose  of  ventilation.  At  the 
8Rme  time  this  feature  adds  to  the  cliaracter  and  impress! veness 
of  the  style,  and  gives  a  pleasant  effect  to  the  beauty  of  the  sky- 
line of  the  building  group.  For  general  effect,  the  boldness  of 
the  projections,  tlie  outlines  of  the  various  buildings  of  the 
^OH]),  with  their  gables,  ornamental  chimney,  and  ventilating 
ehafts,  high-pitched  and  band-coursed  slate  roofs,  simple  but 
effective  brick  or  gahTinized  iron  cornices,  a  few  colored  brick 


333  APPENDIX  I. 

bands  and  arches  to  break  up  the  dulnes9  of  the  large  I 
fronts  around  the  group,  and  a  central  and  useful  belfry, 
relied  upon  for  the  external  architectural  effect,  without  a 
lar's  worth  of  mere  embeUishment. 

Every  apartment  will  be  provided  with  large  open  fireph 
besides  auxiliary  hot-water  or  steam  heating — both  systen 
heating  combined  with  large  air-flues  for  ventilation  on 
exhausting  principle. 

Liberal  areas  and  cubic  spaces  have  been  provided  for 
various  dej>artments,  in  accordance  with  the  sanitary  req 
ments  of  the  best  medical  anthoritiea.  Thus  the  school 
class-rooms  furnish  an  average  area  of  20  square  feet  or  305  <: 
feet  of  space  per  head.  The  dormitories  furnish  46  square 
or  687  cubic  feet  per  head,  and  the  infirmary  80  square  fe 
l,2i)3  cubic  feet  per  head. 

The  stairs  and  connecting  corridors  are  proposed  to  be 
proof,  all  partitions  to  be  of  brick,  and  the  floor  directly  u 
the  roof  to  be  made  fire-proof  by  cement  concreting.  The  n 
windows  to  be  double-sash  or  double-glazed,  for  economizing 
and  preserving  a  more  uniform  temperature  in  winter. 

The  double  dormitories  bordering  on  the  corridor  of  ^the  1st 
front  building  and  the  infirmary-i-ooma  on  the  third  floor 
have  lai^t'  trantiom  ventilation  over  the  corridor  ceilings,  lowi 
for  tliiit.  jmrixisc.  and  conrnTtinji  with  a  large  ventilator  at 
.  centre  sjiaco  u(  tlic  roof.  Kevolving,  self-coiling  outside  sluil 
arc  propDsi'd  for  ;ill  the  windows,  to  take  the  i)lace  of  thi>  o 
nary  outsidt.'  W^nctian  fliuttcr.  Am))le  accomniotlutions  1 
have  been  provided  I'nr  tlin't'  Jinndred  (300)  cliiUhvn  and 
nfci'ssiiry  oifici'rs  and  attenihints. 

Xo.  1 — Prcsi'iits  a  front  elevation  of  the  buildings  in  tlie  ni 
lii'd  nicdiieval  style,  with  galilcr;  and  belfr3',  l)andcd  or  litrt 
sliile   HM.f  and  rrcsti 
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*£  the  building  will  W.  inaiiily  depijiided  upon  for  its  an 
tectural  effect,  excluding  as  much  as  possible  all  merely 
diicorative  features,  for,  while  it  is  intended  to  constrnct  the  edi- 
fice with  a  pleasing  and  expreesive  external  effect,  the  principal 
iffort  will  be  to  make  it  a  well-arranged,  pleasaut,  and  healthy 
liome  for  the  orphans,  contributing  at  the  same  time  to  discipline 
and  instruction. 

No.  2 — Is  a  plan  of  the  basement  and  furnace  cellars  of  the 
building.  No  living  rooms  aro  lociitod  in  this  basement,  with 
the  exception  of  rooms  for  the  engineer,  firemen,  and  laborers  in 
the  front  part  of  the  centre  building,  the  tioor  of  which  will,  how- 
tn-er,  be  ventilated  by  a  space  and  air-duels  below,  and  areas  on 
the  outside  walls.  The  engine-room  and  laundry  n-ill  be  on  this 
floor,  in  the  extreme  back-centre  building,  and  so  located  on  the 
])i-emise8  as  to  bring  that  floor  entirely  above  ground.  The  uses 
(if  the  various  aiwrtments  on  this  floor  are  dewgnated  on  the 
plan. 

No.  3— Plan  of  first  or  principal  ttoor ;  the  uses  and  sizes  of  the 
various  apartments  are  designated  on  the  plan.  To  the  extreme 
wing  on  tlie  left  is  attached  an  am]>le  termce,  directly  accpssible 
from  the  infants'  department  for  their  exercise  in  fair  weather. 
At  the  back  of  the  two  main  stairs  for  the  children,  indicated  by 
an  arrow  on  the  plan,  tlie  stairs  lead  down  to  a  platform  on  a 
level  with  the  grounds  outside,  giving  a  direct  connection  with 
tlie  school-rooms  by  three  lai^e  doors.  Side  entries  from  the 
outside  are  also  provided  for  direct  access  to  the  dining-room, 
also  outside  access  to  the  basement  floor.  Three  dumb-waiters, 
accessible  from  the  basement,  are  provided  for  the  convenience 
of  conveying  food,  etc.,  to  the  infirmary  department  on  the  third 
floor.  Besides  the  main  front  stair,  a  separate  service  stair  con- 
nects the  Infirmarj'  directly  with  tlie  culinary  department, 
Clotlu'.s  and  dust  shafts  are  also  amply  provided.  Ample 
kitchen,  scullery,  pantry,  and  store-rooms,  iH^sides  a  domestics' 
dining-room,  are  embraced  in  the  exti-enie  back-centre  bnilding. 
By  menus  of  rolled  iron  gii-ders,  the  columns  of  the  two  up]wr 
Hours  of  the  extreme  front-wing  buildings  can  be  avoided  if 
judged  desirable. 

No.  4 — Shows  plan  of  the  second  floor ;  the  uses  of  the  various 
rooms  are  all  designated  on  the  plan.  The  domestics'  chamlwrh 
and    sitting-room   in    tlie   e.xtieme   bai'k-centre   building  afford 
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ample  accoramodations  for  from  twelve  (12)  to  fifteen  (15)  domes- 
tics, confined  to  their  own  building,  but  affording  communication 
with  the  wtiole  group. 

No.  S^Shows  the  detail  of  the  arrangement  of  the  beds  in  on^of 
the  large  dormitoriee  for  eighth-two  (82)  cliildren  ;  it  will  be  seen 
that  the  beds  are  perfectly  isolated,  the  smallest  space  between 
those  on  the  piers  being  sixteen  (16)  inches,  the  larger  space  being 
three  and  one  half  (3i)  feet,  allowing  for  a  single  seat  or  locker 
between  the  one,  and  a  double  one  in  the  laiger  space.  Ample 
window  space  for  air  and  sunlight  is  provided  from  all  fonr  sides 
of  the  building.  The  smaller  double  dormitories,  in  the  inner 
lateral  tract,  are  thoroughly  ventilated  by  a  series  of  large  tran- 
soms iu  the  corridor  walls  above  the  lowered  corridor  ceiling, 
into  and  through  the  roof. 

No.  6 — Plan  of  the  third  story  central  or  infirmary  floor; 
shows  extensive  accommodations  for  forty-fonr  (44)  patients, 
divided  into  fever  or  contagious  disease  ward,  boys',  girls',  and 
infants'  wards,  convalescents'  day  and  dining  rooms,  water- 
closets,  bath  and  sculleries  each  of  the  latter  provided  with  a 
dumb-waiter  and  service  stairs,  communicating  with  the  lower 
service  and  culinary  department.  There  are  also  two  terraces 
over  the  side  corridors,  affording  a  line  airing-place  for  the  con- 
valescent in  fair  weather. 

No.  7 — Shows  a  block  plan  of  all  the  buildings,  separated  from 
each  other  by  intervening  corridors,  as  proposed,  for  proper  and 
efficient  lighting  and  ventilation. 

No.  8 — Shows  a  block  plan  of  the  same  group  of  buildings 
standing  close  to  each  other.  It  must  impress  the  obsen-er  at  a 
glance  with  the  serious  defects  such  an  arrangement  would  pro- 
duce in  the  lighting  and  ventilation  of  the  whole  structure  ;  for 
although  the  latter  form  would  naturally  save  a  total  distance  iil 
sixty-four  (64)  feet  length  of  walk  and  building,  at  a  cost  of 
Borae  eight  thousand  ($8000)  dollars,  yet  it  can  stand  no  com- 
parison with  the  other,  as  dictated  by  more  modern  and  enliglll 
ened  sanitary  requirements,  ' 
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Baltmobb,  JiiJi/  18,  1875. 

I'bancib  T.  Kinq,  Esq., 

Preaidatt  of  the  Joknt  HopHnf  Botpital. 

Sir  : — I  avail  myself  of  the  privilege  which  you  granted  me,  to 
append  to  your  published  Essays  upon  Hospital  Construction 
and  Management  some  studies  of  octagon  pavilions  for  hospital 
■ward.s,  either  of  one  or  two  stories  in  height,  as  well  as  a  brief 
dest-ription  of  their  construction  and  the  principles  developed  in 
connection  with  their  heating  and  ventilation.  I  have  not  gone 
into  the  general  subject, 

I  have  the  honor  to  be,  with  great  respect, 
Your  obedient  servant, 

John  R.  NiERNsiiE. 

Before  entering  upon  a  description  of  the  octagon  plans  here- 
with presented,  I  beg  leave  to  mention  brieHy  the  motives  which 
;;aused,  me  to  investigate  carefully,  and  try  to  develop,  the  full 
capacity  of  the  octagon  plan  of  a  ward  for  permanent  pavilions. 
I  found  in  the  best  books  on  hospital  construction  that  form 
is  but  briefly  alluded  to,  as  '■'^  being  best  adapted  for  con- 
talesce^nfs;"  if  that  be  so,  it  must  mean  comfort,  space,  areage, 
cheerfulness,  and  many  other  points  which  ought  to  be  as  desira- 
ble for  the  really  sick  as  for  those  recovering  from  sickness. 
Having  made  hospital  construction  a  close  and  careful  study  as 
regards  tlie  various  plans  and  the  best  authorities,  and  having 
examined  personally  many  of  the  beat  and  latest  constructed 
hospitals  iu  this  country  and  in  Europe,  1  am  impressed  with  the 
following  facts : — 

1st.  Tliat  the  old  plan  of  collecting  from  1,000  to  2,000  sick 
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in  one  block  of  buildings  of  several  atones  in  height,  whet 
solid  or  embracing  one  or  more  enclosed  conrts,  has  been 
tirely  abandoned  and  condemned,  at  least  so  far  as  the  constr 
tion  of  new  buildings  is  concerned. 

2d.  In  the  construction  of  every  modem  hospital,  daring 
past  20  years,  tlie  separation  or  more  perfect  isolation  of 
various  wards  has  been  aimed  at. 

3d.  The  number  of  beds  per  ward  has  been  materially  din 
ished,  ranging  from  twenty -four  to  forty. 

4th.  More  area  and  cubic  space  per  bed  has  been  allowed. 

5th.  Better  heating  and  ventilation  have  been  attempted. 

6th,  That  the  axiom  has  been  adopted  by  the  beat  med: 
authorities,  that  "natural  ventilation"  is  both  more  effici 
and  less  costly  than  artificial ;  and  open  fires  or  radiators  s 
plied  with  fresh  and  pure  air  are  both  desirable  in  conneo) 
with  ventilation  as  well  as  heating. 

7th.  That  hot-water  heating  is  the  most  desirable  and  eifec 
mode,  as  auxiliary  in  connection  with  open  fires. 

8th.  That  the  most  impervious  material  should  be  used 
inside  construction  of  liospitals. 

9th.  That  the  baths  and  water-closets  should  be  eepai-a 
from  tlie  wards  by  well -ventilated  lobbies,  wilh  indepentl 
lieatinj;  and  ventilation,  and  no  soil  or  water  pipes  should  ] 
under  aiij' part  of  the  ho^]>ital  buildings.  (See  "  Herbert  I, 
pitiil  C'oiiiniission."') 

lOtli,  That  the  pavilion  system,  in  various  forms,  for  liospi 
has  met  with  more  favor  and  ajipmval  than  any  otlier. 

Wliiie  tlie  foregoing  main  points  met  with  strong  sujii 
from  the  best  medical  antliorities,  the  question  of  tempor 
(barracks  or  even  tents)  or  of  jtermiuieut  iwvilions,  tlieir  ei 
pl<'le  ■si'parafhiti-  and  absolute  disconnection  from  each  ofl 
seems  yet  to  bi'  an  o]ii'n  oni',  as  well  as  whetlier  these  jiavilt 
(should  lie  one  1.1-  IWn  slnHeS  ili  ]iei<;tLt. 
■  Tlie  ihiiihin-m.-dieiil  ..x-|.en,.nee'<.f  the  ];Ue  w;irs  hnlll  ;il  le 
and  iiliioiid,  slmws  ;i  hnu'ei'  ])i'iceiii;iu;e  of  lenivi'LV  in  lenniur 
w(».deri  buiMiii-^  itriilsaiid  oilier  fmil  nn.l  <oni]'.;initiv.'ly  o 
struciiiivx  ![);iii  iij  iiKire  p.-nnaneiit  and  solid  i>ii.'s.  WJn'ii 
(■(.lislil.'i-  l]i:u  Jlir  iii;iji.i-i:\-  of  the  siek  soldiers  must  imj  ,, 
iKive  heeji  sm-ir;.!  eases,  hilt  r/.V  .v<,7'?/V,'«  nsed  to  the  o]irn 
ami  sleeiiiiitr  in  lenis  (ireveii  wiflioiil   Ihem  during  a  i"Uiiiiaii;i 
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faeveral  years,  the  war  experience  is  not  so  thorouglily  applicable . 
to  the  civilian  sick  who  occupy  onr  town  hospitals. 

In  regard  to  the  question  of  building  the  pavilions  one  or  two 
stories  in  height,  we  have  high  authority  for  saying  that  "they 
can  see  no  reason  why  a  two  (2)  story  ward  could  not  bo  so 
arranged  and  constructed  as  to  be  equal  in  its  salubrity  to  a  one- 
story  building,  provided  the  Tnaterials  used  ai-e  aa  impermeable  a8 
can  be  obfained — the  heating  and  ventilation  being  independent 
for  each  story — and  the  stairs  isolated,  and  separately  ventilated 
from  the  wards,"  We  assume  that  open  fireplaces,  or  stoves, 
should  bfi  chiefly  relied  upon  for  heating  and  ventilating  hos- 
pitals (see  "Herbert's  Commission,"  Oppert,  and  other  high 
medical  authorities),  and  that  apparently  the  only  way  of  secur- 
ing a  fair  average  distribution  of  opf  n  fire-heating  for  the  oblong, 
or  Ileihert  ward,  is  the  patent  stove-heating,  by  placing  two  or 
more  of  them  at  equal  distances  in  the  central  aisle  of  the  ward, 
as  in  the  Herbert;  or  placing  open  fii-eplaces  at  the  centre  of 
the  length  of  the  wards  in  the  out^r  wall,  or  cutting  off  the  four 
angles  at  the  end,  octagon  shape,  and  placing  a  fire])Iace  in 
each — all  of  which  modes  are  very  well  adapted  for  ventilation ; 
but  they  distribute  the  heat  to  the  various  bt-ds  in  a  very  un- 
equal rati<j — the  parties  nearest  the  atove  or  fireplace  being 
necessarily  over-heated,  while  those  at  the  extremities  must  be 
uncomfortably  cool,  if  not  cold. 

Therefore,  the  advantages  of  both  the  square  and  octagon 
ward  over  the  oblong  shape  In  that  i-espect  ai-e  so  apparent  and 
decided,  tliat  I  was  led  to  the  investigation  of  the  further  devel- 
opments and  p<^)S8ibilities  of  the  octagon  ward,  stimulated  by  the 
inspection  of  Dr.  Folsom's  tempomry  one-story  square  pavil- 
ions, lately  erected  in  connection  with  the  Massachusetts  General 
Hospital  in  Boston.  Said  wards  are  45  feet  sqnare,  with  central 
ventilator  and  chimney,  two  open  fireplaces,  and  two  projecting 
Franklin  stoves  (one  heater  on  each  of  the  four  sides  of  the  cen- 
tral chimney),  thus  mdiating  the  heat  equally  (or  almost  so)  to 
the  four  sides  or  quarters  of  the  patients'  beds,  with  central  and 
outer  transom  window  ventilation,  and  auxiliary  furnace- heat- 
ing through  registers  in  the  floor — the  service  buildings  being  all 
at  one,  or  the  entrance  side,  thus  allowing  three,  full  sides  open 
to  light  and  air  instead  of  only  (wo,  as  in  the  Herbert  plan. 
But  as  the  beds  in  the  comers  range  irregularly,  and  tho  four 
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Becnre  partial  ventilation,  they  open  only  one 'pane  of  glass,  set 
in  a  metjil  fmnie  above  tlie  reach  of  a  pei'son's  head,  Tliis, 
however,  makea  the  whole  contrivance  both  complicated  and 
liable  to  dei-angement— particnlaj'iy  in  double  windows.  By 
double  windows  we  mean  botli  an  inner  and  an  outer  one, 
separated  or  standing  from  8  to  12  inches  apart.  These  are 
always  used,  even  in  private  dwellings,  to  save  the  heat  of  the 
room  in  winter,  and  as  a  protection  against  tlie  scorching  rays 
of  the  sun  in  summer.  Others,  like  the  new  square  pavilions  of 
the  JIaseachusetfs  General  Hospital,  have  adopted  low  tran- 
som windows  above  the  ordinary  window.  These  are  moveable 
(LoQvre  faslnon)  by  rachets  and  pulleys.  All  of  winch  is  better 
and  more  perfectly  accomplished  by  the  double  sash  {American 
hoisting  window).  Tliis,  with  the  doable  or  hollow  walls,  ac- 
complishes not  only  the  great  desideratum  (in  a  hospital)  of 
keeping  the  rooms  or  wards  at  a  more  uniform  temperatnre — not 
affected  by  the  frequent  changes  of  the  external  one — but  the 
double  windows  also  afford  the  simplest  mode  of  window  venti- 
lation, without  direct  draught,  dust,  min,  or  snow  driving  into 
the  wards.  This  is  effected  by  o])ening  the  upper  outer  sash  on 
top  and  the  lower  inner  one  at  the  bottom,  either  more  or  less 
entire,  or  nice  rersa,  and  thus  affording  either  a  top  or  bottom 
ventilation.  This  may  be  yet  further  subdivided  into  any  num- 
ber of  very  minute  air-streams  by  a  perfonited  tin  or  wire  screen 
fastened  liorizontally  to  the  meeting  rail  of  the  inner  lower  sash 
between  the  double  windows. 

The  necessity  of  doubling  the  windows  in   some   way   has 

been  felt  and  acknowh'dged  by  the  almost  universal  employment 

the  French  casement  doiible- window  on  the  continent    of 

,rope ;  by  the  glazing  of  some  of  the  more  mo<h'rn  hospital 

lie  windows  with  plate-glass  tJiree-eightks  of  an  inch  iu 

liekness  ;  and  also  by  the  putting  into  single  sashes  two  sheets 
if  extra  thick  (one-eighth  inch)  common  glass,  set  half  an  inch 
apart  from  (sich  other.  It  requires  great  pi-ecaution  in  setting 
the  glasses  in  a  dry  and  warm  atmosphere. 

As  in  large  iiospitals  and  other  public  buildings  there  is 
always  an  engineer  and  lireman  employed  to  attend  to  the 
engine,  and  hoisting  and  heating  apparatus  (who  can  thus  attend, 
with  little  additional  labor,  just  as  well  to  a  score  of  separate 
fires  as  to  two),   I   would  propose  to  di^peii.se  with   Ihe  usual 
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large  and  expensive  heating  apparatus  concentrated  iu  une  pi; 
(wLicli  requires  an  extent  of  pipes  of  oFcr  a  tliousand  fi-Kt 
length,  with  a  consequent  expense  and  loss  of  heat),  and  pi; 
instead  a  small  boiler  within  the  centi-al  chimney  and  ventilator^ 
in  the  basement  of  each  pavilion.     The  smolte  from  tlie  furnace 
of  said  boilers,  as  well  as  fi-om  the  four  fires  iu  the  wards 
above,  will  be  led  by  a  cast-iron  smoke-pijw?  into  a  high  chimney  ; 
the  annular  space  between  said  smoke-pipe  and  brick   walls 
forming  a  ventilation- sliaft,  in  which  the  air  is  i-ai-efied  by  the 
heat  from  the  smoke-pipe  ;  a  small  extra  hrt^-grat<?  is  also  phicpd 
at   tlie  other  end  of  the  boiler-grate  to  provide  for  summt 
ventilation. 

For  a  two-story  pavilion,  the  same  arrangement  of  smoke- pipe 
and  ventilator  is  doubled  by  an  annular  division  within  the  ven- 
til.ting  shaft  on  the  second  floor.     By  this  arrangement  an 
entire  insulated  heating  and  ventilating  system  for  each  storj-  of 
a  pavilion  can  be  obtained,  considerable  economy  in  first  cost 
apparatus  and  lieat  acquired,  and  the  heat  and  ventilation  betl 
regulated  and  graduated  for  the  separate  wants  of  each  ward, 
entirely  dispensed  with,  if  any  one  ward  is  not  in  usi_\  etc.     The' 
employment  of  either  the  square  or  octagonal  form  of  ward  for' 
hospital  purposes  seems  only  to  interfero  in  some  degree  wil 
07ie  of  the  requirements  of  a  sick  ward,  viz.,  "  that  the  bi 
should  be  so  arranged  as  to  allow  the  attendants  a  view  of  eveJ 
patient";  but  as  this  does  not  mean  the  necessity  of  such  minute 
and  close  individual  surveillance  as  in  tlie  workshops  of  a  peni- 
tentiary or  other  penal  institution,  and  as  there  is  generally 
more  than  one  attendant  present,  it  can  amount  only  to  a  very 
minor  defect  when  we  consider  how  many  other  important  reqi  " 
sites  are  accomplished  by  the  adoption  of  that  form  of  ward. 

Finally,  in  considering  the  construction  of  hospitals,  the  re] 
tive  position  and  connection  of  the  various  wards  with 
other,  and  the  central  culinary  and  administrative  biiildings,i 
we  find  generally  the  basement  and  its  connecting  corridors  used' 
for  the  transportation  aud  distribution  of  food,  patients,  utensils, 
furniture,  clothing,  etc.  ;  and  the  upper  connecting  corridors, 
whether  for  one  or  two-stoiy  buildings,  used  merely  by  the 
attending  physicians,  visitors,  and  aa  a  place  of  in-door 
for  convalescent  patients.     The  upper  corridors,  if  they  are  li 
open  on  their  sides,  as  in  the  Free  Hospital  of  Boston,  afford 
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tie  protection  agivinst  rain,  snow,  or  cold,  and  if  closed,  as  in  tliw 
Herbert  and  most  oilier  new  pavilion  plans,  they  form  (witli  tim 
enclosed  basement  corridor)  a  barrier  to  tlie  cii-culation  between 
the  respective  pavilions  of  two  (2)  to  three  (3)  stories  in  height, 
which  must  prove  some  obstmction  to  the  jjerfeet  free  cir- 
culation of  air  around  and  between  the  blocke..  It  was  this 
consideration,  no  doubt,  which  induced  the  authorities  of  the 
great  new  hospital  at  Berlin  to  construct  their  two-story  and 
basement  pavilions,  culinary  and  administrative  buildings  en- 
tirely  detacJied  from  each  other,  while  all  the  service  and 
visiting  communication  between  the  various  buildings  is  ac- 
complished merely  by  the  out-door  walks  through  the  grounds. 

In  this  last  case  of  entire  separation,  the  service  and  visitors 
are  exposed  to  the  inclemency  of  the  weather  in  aU  seasons ;  and 
in  the  dosed  connecting-corridor  system  of  three  stories  high, 
the  free  circulation  of  the  outer  air  between  and  around  the 
variops  pavilious  must  be  to  some  extent  obstructed.  I  there- 
fore conceived  the  plan  shown  by  Section  No,  7,  for  either  a  one 
or  two-story  pavilion  ;  that  is,  by  forming  the  coveii?d  connect- 
ing link  between  the  various  buildings  only  by  closed  basement 
corridors  witli  sashes  and  ventilators,  available  at  all  seasons, 
and  intended  for  the  uses  of  all  communication  between  them, 
having  a  flat  terrace  roof  on  a  level  with  the  first  floor,  sur- 
rounded by  a  railing  or  balustrnde.  This  terrace  can  l>e  nseti 
for  tlie  exercise  of  patients  and  general  rommunication  \n  fair 
weather ;  thus  the  free  cirrulation  of  air  all  around  the  wards 
would  be  left  entirely  unobstructed  above  thefirstjloor. 

Besides  this  advantage,  the  saving  in  cost  of  construction  of 
some  aoo  feet  of  corridor  (if  one  or  two-story  pavilions  are 
adopted),  of  iron  and  glass — wood  being  too  pcrisliabU*  and  unsafe 
— would  be  a  very  material  consideration.  The  louvres  of  the 
octagon  ventilator,  opening  on  eight  sides,  will  likewise  allow  a 
majority  of  them  always  free  from  the  direction  of  the  prevailing 
wind.  Even  on  the  weather  side,  the  down  or  return  dmft  can 
be  counteracted  and  entirely  prevented  by  employing  for  I'ach 
of  the  eight  openings  the  outside  foot-valve,  or  Winans'  valve, 
which  opens  and  closes  with  a  very  slight  pressure  of  air  from 
either  side.  These  valves  are  light  frames  covered  with  painted 
linen,  mica  plates,  or  isinglass,  hung  freely  on  a  centre-pin,  so  us 
to  move  with  the  slightest  pressure  in  either  direction. 
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Explanation  of  the  Octagon  Plans  7iereu>it?i  annexed. 

Plan  No.  1 — represents  a  one-story  octagon  ward  of  65  feet,  out- 
side diameter,  for  24  patients,  with  central  heating  and  ventilating 
shaft,  containing  four  open  lire  places  ;  the  service  buildings  are 
all  placed  at  the  entrance  side,  communicating  with  the  general 
connecting  corridor.  The  average  space  between  the  beda  is  4 
feet.     Tlie  genei-al  details  are  visible  on  the  plans  and  section. 

No,  2 — represents  a  one-atory  octagon  ward  of  75  feet,  outside 
diameter,  for  39  patients,  with  variations  of  service  building. 

No.  3 — shows  a  section  through  the  ward,  sen'ice  buildings  and 
basement,  central  heating  and  ventilating  shaft. 

No.  4 — shows  a  side  elevation  of  a  one-story  octagon  pavilion, 
with  basement  and  service  building  attached. 

No.  5 — represents  the  plan  of  a  two  (2)  story  octagon  pavilion,, 
with  basement  staircase  and  connecting  basement  corridor. ' 

No.  6 — shows  a  section  through  the  same,  with  the  central  an- 
nular ventilating  and  heating  shaft. 

From  the  following  table  it  will  appear  evident  that  in  planning 
hospital  wards,  where  the  largest  area  per  bed  for  the  minimum 
ot  cost  is  desirable,  it  is  certainly  worthy  of  consideration  not  to 
ignore  entirely  the  axiom,  "  that  the  same  length  of  line  (ergoy 
wall)  encloses  a  larger  an?a  of  space  within  the  circle  than  in  any 
other  form."  Adopting  the  principle,  as  laid  down  by  the  Herbert 
Hospital  Commission,  "  that  the  great  point  to  be  considert^d  in 
a  ward  is  to  obtain  t/ie  largest  area  per  bed,  as  of  more  impor- 
tance than  mere  cubic  contents,"  we  observe  from  the  above 
table  of  comparison  that  the  61  ft.  diameter  octagon  plan  affords 
122  sq.  ft,  of  ai-ea  per  bed  against  99f  sq.  ft.  of  the  Herbert  plan, 
each  for  24  patients,  and  that  the  octagon  ward  at  14J  ft.  height 
offers  the  same  cubic  contents,  viz.,  18(X)  cub.  ft.  per  bed,  as  th« 
Herbert  plan  at  18  ft.  height.  £Jrgo,  more  area  by  22  per  cent, 
is  gained  at  the  same  expense. 

John  R.  NiERKsiiE, 
Architect  to  the  Trustees  of  the  Johns  HopJdns'  Hospital 
and  Orphan  Asylum. 
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[Note.— I7*dIrt(»r*B.,  F.,  J,,  M.,  andS.,  refer  to  Um  iiriteri  of  tht  ettayi.l 
Basement,  lutea  of  tlie,  B.,  27;  F.,  78; 
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BcUevuo  Hospital,  oonsUH  o(  patients  in,  300 
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